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Clear as > > 
Pour Headphones 


ALL in the crowd, now. 
Everyone can listen in with 
as much joy as one man at 

the headphones. Here is a loud- , 
speaker with a reproducing range 
so wide that it gets all the tones 
—the high notes—and the low 
ones—with all their overtones 
and partials—full and rich. With 
a horn so perfect that it causes no 
distortion—adds no vibration of 
its own. And a one-finger adjust- 
ment that controls the volume, at 
your pleasure. Everything— 
music, speech, sports news—clear 
for the crowd! No more one-man 
radio sets. Everybody gets it—all! 


his symbol 

quality 

your pro- 
tection. 


oadway, New York 
433 California St., San Francisco, Cal. 
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Table ~ Talker 


TRADEMARK REG. U.S. PAT. OFF. 


. pee 
listen in, 


“Tune” with your Matched Tone 
Headset. Then let the family listen 
with a Brandes Table-Talker! The 
perfect combination for real radio 
fun. 


The new Table-Talker does for group- 
listening what the Matched Tone 
Headset does for the individual. 


It provides true tone—mellow and 
strong. It reproduces the program 
faithfully—from the deepest speak- 
ing voice to the highest instrumental 
music. And it’s a good-looking ad- 
dition to any set—with its simple 
lines and neutral brown finish. X 
remarkable loud-speaker! 


All Brandes Products are sold 
under a money-back guarantee. 


C. BRANDES, Inc., New York 
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PAGES WITH 


BEGINNING with this number the regular 
publication date of PopULIAR Rapio is the 20th 
of each month preceding the date of publi— 
cation. 

2 * $ 

WHEN PopulLAx Ranio inaugurated the policy 
of mentioning specifically by name the exact 
parts that are required for the most successtul 
operation of the circuits described in its pages, 
it did so with just one purpose in view: to help 
the experimenter build and use his set to the 
best possible advantage. 

* „ * 

Tue Editor was fully aware of the dangers 
that lurked in such a policy a policy that was 
unique in the radio field where the editorial 
methods of the trade journal and of the house 
organ so largely prevail. 

+ „ * 

IN the first place, several manufacturers of 
radio apparatus (and some of the more skeptical 
of our readers as well) assumed that editorial 
mention of these parts was inspired by our 
advertisers. 

This was not, is not and will not be the 
case. 

Such radio parts as are mentioned in our 
reading pages are specified by our technical staff 
as the result of long and careful experimenta- 
tion in the laboratory, and these parts are recom- 
mended for use only for the specific set that 
is under consideration. 

+ * 


No pressure from the business office has in- 
fluenced, nor will it influence, the unbiased judg- 
ment of our technical staff. 

* * „ 


THE Editor believes that our readers are 
entitled to the most helpful, practical, specific 
and authoritative data that our staff can give 
them. And he believes that the mention by 
name of such parts as are necessary to the 
most success ful operation of their sets is not 
only exceedingly valuable but, in fact, essential. 

+ „ „ 


APPARENTLY this policy is receiving the sub- 
stantial endorsement of the great army of radio 
fans — if the remarkable growth of POPULAR 
Rapio in circulation is any criterion. Appar- 
ently, too, our readers are quick to express 
their approval in personal letters. Out of the 
mail bag the Editor picks at random the fol- 
lowing endorsement that comes from Fort A. A. 
Humphreys, in Virginia: 

* „ * 

“I AM sorry that any question of business 
ethics has come up in the matter of your pub- 
lishing the name of the parts necessary to make 
a working receiver. It is knowledge. It is 
what I have been craving since the hook-ups 
have first been published. For the average 
tinkerers with radio to go into a large store 
to pick out parts is nothing but a gamble pure 
and simple. There are, say, twenty different 
kinds of each and every part he may desire, 


THE EDITOR 


and it takes no mathematician to figure the 
number of permutations and combinations he 
may form or the chance he has of picking out 
the right combination, Here is one reader who 
most heartily endorses your policy. Person- 
ally, I have ordered the parts for the tuner and 
oscillator through my Washington dealer, and 
if there is any violation of business ethics in 
that, then let us change our ethical viewpoint.” 
—GeEorGE A. BROWN 
+ «„ g 


EvEN from abroad come letters that endorse 
this policy. From an engineer in Nancy, 
France, for instance, comes this word of ap- 
proval: 

+ * g 

“I appreciate very much the fact that when 
describing new sets you give all the data and 
the names of the furnishers of spare parts. 
This 1s very useful, especially for foreigners 
who have no connections with the dealers of 
your country.” 

—Enmire F. LAN ORD 
+ „ «© 


AGAIN PoruLAR Rano has had another 
feather stuck in its editorial cap! The first 
prize awarded to amateur sets at the New 
York radio show in October fell to Oliver B. 
Parker of Brooklyn, N. Y., whose receiver 
was unanimously proclaimed the best for 
“originality, craftmanship, workabilitv and all- 
around excellence.” And the set was a Cocka- 
day four-circuit tuner—the set that was first 
announced in Poputar Rapio for May, 1923— 
arranged in a portable cabinet that included 
an aerial. This clever adaptation of the fa- 
mous Cockaday circuit will be described in 
this magazine by Mr. Parker himself. 

* * „* 


THE four- circuit tuner - popularly known as 
the “Cockaday Circuit“ in honor of the in— 
ventor, who is the Technical Editor of Pobu— 
LAR Rapio—is hitting the middle west with a 
bang. Reports indicate that the fans of the 
district between Buffalo and Kansas are be— 
ginning to get acquainted with this new and 
wonderfully efficient receiver. 

+ «„ „ 


OnE fan out in Chicago. H. W. Bond, for 
instance, wrote recently to a friend in Mem— 
phis, Tennessee: 

“Tell the boys that if they want a real re- 
ceiver that tunes, to junk their standards, re— 
flexes and singles and build a Cockaday four- 
circuit, stick in two new-type, low-ratio Thor- 
darsons and lean back and listen to everything 
from Hell, Hull and Byhalia. It is the only 
medium priced receiver that, from Chicago, 
will tune out WDAP and KYW and pick up 
outside stations so that they can be put on the 
loudspeaker.” 

* * * 

Ir is estimated that about 500,000 radio fans 

in this country alone have built the Cockaday 


(Continued on page 6) 
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T F, the flament terminal of the grid leak is shown connected to the 
negative side of the tube. Occasionally better results are obtained 
by connecting the grid leak terminal to the positive side of the tube. 
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The Variadon—a Variable Grid Control 


BETTER than the average variable grid-leak and a fixed 
condenser in a grid-circuit are the Variadon (the 
Dubilier variable mica condenser) and a fixed resistance. 
Better because it is difficult to control the resistance 
with the average variable grid-leak but certain and easy to 
control the capacity of the grid-circuit with the Dubilier 


Variadon. 
Used with a fixed resistance the Dubilier Variadon 
DUBILIER greatly increases both the selectivity of the set and the 


T bui; volume of the signals. Thus disappear the difficulties ex- 
ard Socket perienced when poor variable grid-leaks are used. 
mms Because of its compactness the Dublier Variadon 
readily finds a place in the average cabinet. It is no larger 
than an ordinary dial. 
Price $2.50. At all good dealers. 
Write for further information to department 125. 


DUBILIER CONDENSER & RADIO CORPORATION 
48-50 West Fourth Street 


DUBILIER 
MICADON New York 
The Stand- 
ard Fixed 
Condenser 
DURATRAN 
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PAGES WITH THE EDITOR 
(Continued from page 4) 


four-circuit tuner. And now the Editor is be- 
ginning to get reports about its steadily grow- 
ing popularity in England, Europe and South 
America, 

* * * 


Typical of the hundreds of letters that have 
reached the Editor from enthusiastic fans, is 
the following írom Douglas Henderson of 
New York; he writes: 


“Since 1922, when radio broke out in good 


had used the conventional regenera- 
tive tuner with a variometer in the plate cir- 
cuit; the results were satisfactory. But— 
about the 15th of last May when the wave- 
lengths changed according to the new govern- 
ment regulations, I moved from the Bronx 
out to Richmond Hill. The former location 
was such that I had a small outdoor acrial 
but out where I am now it is out of 
the question. Hence I resorted to an indoor 
arrangement whereby a small wire was run 
around the rooms, concealed. The moving 
and change of wavelengths was too much for 
the old set and talk about interference .... 
WOW! 


shape, I 


x „ * 
“THEN came PorpuLar RADIO with your new 


circuit and I was just in the right frame of 


mind to put it into effect. The results were 
immediate. With that little farce of an an- 
tenna, using WD-11 tubes throughout with 45 
volts on the plate, I have been literally as- 
tounded at the stations I hear. The aerial 
violates every known rule, being a piece of 
single cotton-covered magnet wire salvaged 
from an old variometer; in many places the 
insulation has been destroyed, and is tacked 
around the baseboard of the rooms with ordi- 
nary carpet tacks, without insulation. The far 
end terminates on a bedspring. 

“Everything as far west as Chicago arrives 
in a satisfactory manner.“ - 

x „ * 


Acatn the Editor feels constrained to utter 
a friendly word of warning to our readers 
against manufacturers of and dealers in out- 
law” radio apparatus that is made by radio 
bootleggers in violation of patent rights. And 
also against apparatus that is unsound scien- 
tifically or cheaply made or otherwise ineth- 
cient and unsuitable for use. And against un- 
scrupulous promotors who aim to sell stock in 


such enterprises. 
* * 


Some of these promotors have issued ad- 
vertising circulars that quote from articles 
that have appeared in POPULAR Rapio, and 
quoted them in a way that might be construed 
as indicative of this magazine's endorsement. 
These quotations have been made without the 
Editor's knowledge or approval. In order to 
counteract the impression that these quotations 
may create, the Editor especially warns our 
readers against those stock dealers who quote 
PopuLAR Rano in their advertising circulars. 
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Tie success of the Haynes DX receiver 
described in our September number -was in- 
stant and nation-wide. One fan out in Wm- 
field, Kansas, has written in such an interest- 
ing report of it that the Editor is sharing it 
with our readers. 

Here it is: 

k „ * 

„J built the Haynes DX receiver as de- 
scribed in PorurAR Rapio and added two 
stages of audio amplification. In one evening 
I heard the following stations, all on a loud- 
speaker: WHAS Louisville, Ky, WOS Jef- 
ferson City, Mo, WSB Atlanta, Georgia, 
WOC Davenport, Iowa, WJAZ Chicago, Ill., 
KYW Chicago, III., WDAP_ Chicago, III., 
WOAF Omaha, Neb., KSD St. Louis. Mo., 
WGY Schenectady, N. X., WLAG Minne- 
apolis, Minn., and the next evening KFI Los 
Angeles, Calif., and KHJ Los Angeles, Calif. 

* * * ; 


„THE complete set (including the two stages 
of audio amplification) is in a cabinet 10% by 
714 by 6 inches, the variable condenser which 
is in the grid circuit is a .0005 with vernier, 
a .00025 which I first used worked fine but it 
would not allow me to tune above 411 meters ; 
the fixed condenser across the primary of the 
first audio transformer 1s a 0005; a .002 
worked but the .0005 was much better; this I 
believe is due to the transformer which is an 
All American ratio 10-1. 

k «„ * 


“THis set is a real DX receiver, the tuning 
would probably be difficult with rough tuning 
devices but I considered this in selecting the 
parts, which are a Bradleystat for the detector, 
an A.C. Hayden sharp-tuner dial for the tick- 
ler and the .0005 variable condenser with ver- 
nier for the grid circuit.” 

—Bert DECK 
* * * 

SpECULATION about “the receiving set of the 
future” is beginning to focus upon a type that 
is aptly referred to, in an Esteemed Contem- 
porary, as follows: 

“To do away with the tinkering—simply to 
turn one handle to a definite, marked point and 
get the station wanted, if it is transmitting ; 
that is the kind of set which will probably find 
a good deal of favor in the future.” 

The prophecy is signed „J. H. M.,“ whom 
the Editor suspects is no other than the emi- 
nent physicist, Prof. J. H. Morecroft. It is 
with particular gratification, therefore, that the 
Editor is able to refer our readers to a detailed 
description of just such a set—beginning on 
page 23 of this issue of PoruLar RADIO! 
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Nothing speaks so eloquently of HOMCHARGER satisfaction as the fact that thru sheer merit 
alone it has become the standard by which all other battery chargers are judged. Over 125,000 
HOMCHARGERS already in use offer the most convincing proof that it is the most efficient, 
economical and fool-proof battery charger at any price. 


A NEW TRADE-MARK FOR A TRIED AND 3. Quick—its high charging rate of 7 amperes eliminates 

PROVEN PRODUCT long waiting for battery to become charged. Will charge 

its phenomenal success has led to the introduction of many any A or B/ battery over night, or three times as 
pio pied and makes orate To 1 our poran fast as a 2-ampere machine. 

_ protect c substitution, the 4. Clean—No expensive bulbs to break or acids to spilt 

Radio De Luxe HOM RGER enceforth will be sold or replace. No acid fumes. Charges without muss 


under a new Trade-Mark, viz fuss or bother. 


6. Dependable Tungsten contacts insure continuou» 
operation prevent sticking and stopping. 

6. Fool-Proof—Can be operated by anyone. Attach to 
lamp socket and connect battery either way, it will 
always charge. High-grade ammeter eliminates guese 
work. 


7. Safe No danger of shock or fire. Tested and approved 


Retaining the same fundamentally correct ting principle by Fire Insurance Underwriters everywhere. Gives 
and beautiful a rance of our Radio De Luxe model, it is tapering charge—will not overheat or injure battery. 
@ step nearer ultimate perfection th adoption of several 8. Beautiful—Mahogany and Gold Finish 


construction refinements dictated by the policy of Progress. 


HOMCHARGER'S 10 POINTS OF SUPERIORITY 9. Unqualifiedly Guaranteed. 


10. Popularly Priced—Retails at $18.50 complete ($25.00 
: Sold by all dealers: 


I. Sismpie—Only one moving and wea rt, replaceable Cana 
after S for $1.00. ill last a lifetime. da). No extras to buy. 
2. Efficient—Uses less than one-half the current of any FREE BROADCASTING LIST. 5 fos 
Broedcasting and 


bulb or lipad 5 Will charge any radio or Circular Describing the Gold Seal Homcharger. 
DEALERS! JOBBERS! 


GOLD SEAL HOMCHARGERS will outsell any other radio device this season. ‘‘GOLD SEAL Business Builders” illus 
trates many attractive sales helps and explains how we are prepared to co-operate with the Trade in making this ə 
“HOM GER Year.” Send for your copy and Trade Discounts TODAY. 


sis 
on the GOLD SEAL 


It is your protection against substitution. When buying order by 
name and verify by the GOLD SEAL, which appears on the carton as 
well as the nameplate. 


Automatic Electrical DevicesCo.. 132 West Third St., Cincinnati, O. 
cee Largest Manufacturers of Vibrating Rectifiers in the World ~> 
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MODEL V 


$125. 


fully equipped 


A New and Radical Radio Achievement 


This new Kennedy Model V 1s one of the 
foremost contributions ever made to the 
radio art. It was developed by the Ken- 
nedy Engineering Staff to meet a definite 
demand for a receiver with greatly simpli- 
fied control—but with the same high stand- 
ards of selectivity and mechanical excel- 
lence that have always distinguished 
Kennedy radio equipment. 


The most striking individual feature of this 
new Kennedy Model V is its utter sim- 
plicity of operation. After a single initial 
setting is made, only one dial is used to 
control all tuning. And with this sim- 
plicity of tuning comes the positive assur- 
ance that, night after night, a given sta- 
tion will come in” at its own particular 
setting—even though the receiver is tuned on 
different anlennae. 


Model V is very selective. For instance, 
in New York one of these receivers located 
in the Belmont Hotel “tuned out” station 
WEAF, only two blocks away, and brought 
in” out-of-town stations. It is stable in 
operation, reproduces music and voice with 
unusual fidelity and is credited with re- 
markable distance records. ‘‘Re-radiation” 
is practically eliminated. Responds to all 
broadcast wave-lengths—operates on any 
ordinary antenna, outside type preferred. 


The cabinet 1s built of mahogany and fol- 
lows dignified, harmonious lines that give 
it a pleasing appearance and make it an 
attractive addition to any home. The ar- 
rangement of the panel is the result of con- 
siderable study—it is placed at a height 
and angle that are new and provide an 
unusual degree of ease, comfort and pre- 
cision in tuning. Dials, knobs and tubes 
are symmetrically arranged and tend to 
enhance the already attractive appearance 
of the receiver as a whole. 


Model V is an entirely new development in 
radio science—it is unusually simple to 
operate, very selective, has high electrical 
efficiency, presents a pleasing appearance 
and sells for only $125.00, completely 
equipped with all tubes, dry batteries, 
Kennedy 3,000-ohm phones, with plug. 
This unquestionably stamps it as the one 
striking value in the radio field. 


Ask your dealer to show you the new Kennedy 
Radio Model V—or write us direct for fully 
illustrated literature. Other Kennedy models 
in period furniture designs range up lo $825.00 
fully equipped, including built-in loud speaker. 


THE COLIN B. KENNEDY COMPANY 
SAINT LOUIS 


All Kennedy rececuag sels are regenerative. 
Licensed under Armstrong U. S. Patent No. 1,415,149 
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Is Radio Changing Our Mental Habits? 


Dr. Willis R. Whitney, one of the world’s foremost scientists, thinks tt ts; 
he will tell his reasons in a coming issue of PopuLar RADIO. 
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Radio Joins the College Faculty 


Some of the more progressive of American educators are beginning to realise the 
tremendous possibilities of radio as a means of disseminating education, not merely 


to small groups of students, but to all the residents of large areas. Here is shown 

the antenna of the broadcasting station WPAR of Pennsylvania State College. 

which is developing “extension courses” that may reach the peoples of an entire 
state. (See “Tar UNIVERSITY oF THE ETHER” paoc 7 
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Avoiding Train Wrecks 
by Radio 


The chief cause of railway accidents is the “human factor.” 


Some one 


forgets, some one dozes off for a brief moment—and the damage is done. 
The most careful of men are fallible once in a while; the remedy is to 


make human error impossible by using automatic apparatus. 


This article 


describes how radio devices are contributing to this end. 


By ROBERT G. SKERRETT 


NE of the most frequent causes of 

railway accidents is the uncertain 
human factor. Despite all that has been 
done to safeguard traffic, the fact re- 
mains that block signals, no matter how 
operated, do not always impress their 
warnings upon the man at the throttle. 
Time and again in the course of each 
year trains go speeding by these cau- 
tioning sentinels, sometimes because the 
semaphore or the light is obscured by 
fog or smoke, but once in a while be- 
cause of some mental lapse or physical 
disability of the engineer. 

The consequence may be a collision 
or a derailment entailing serious damage 
to property, or even the sacrifice of life. 
Be the outcome what it may, the annual 
toll is a heavy one. 

Recognizing the fallibility of human 
nature and the hampering conditions of 
fog, smoke or snow in the air, the In- 
terstate Commerce Commission decided 
several months ago upon a momentous 


step in the direction of increased safety 
of railroad operation. It has ordered 
that no fewer than forty-nine of our 
great railways shall either equip their 
lines with some type of automatic train- 
control apparatus by July, 1924, or shall 
give satisfactory reasons for not doing 
sO. 

This attitude on the part of the Com- 
mission was based upon the knowledge 
that some of our inventors have brought 
such train-control devices to an accept- 
able stage of dependability. The sys- 
tems devised have taken various forms, 
but all of them are designed not only to 
arouse the engineer to a state of alert- 
ness but automatically to slow up his 
train and bring it to a stop if, for any 
reason, he neglects to heed the visual 
signals of the semaphore or those other 
signals transmitted to him by the system 
of automatic control. 

One of the simplest methods of train 
control depends on the growing appli- 
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cation of radio telephony to the problem 
of communicating with the moving train. 
All radio engineers are familiar with 
the fact that radio impulses from wires 
strung along the track can be communi- 
cated to parallel wires fixed to the train, 
as in the usual systems of carrier-cur- 
rent radio or “wired wireless.” Of 
course, a transmitting device on the train 
can operate such a system in a reverse 
direction so that signals from the train 
can be sent to the wires along the track 
and thence to a central control station 
anywhere. 

By this method it is possible for 
the dispatcher at a railway division point 
to be in constant touch by telephone 
with the engineer of a moving train and 
thus to control its operation almost as 
perfectly as though he himself held the 
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Keystone View Co. 


throttle. And if the engineer is ill or in- 
attentive and thus runs by a signal sei 
against him the dispatcher can communi- 
cate at once with the conductor or any 
other official on the train so that assist- 
ance can be sent instantly to the cab 
of the locomotive. 

It is simple enough to equip these 
systems with call-bell devices controll- 
able from the dispatcher’s office so that 
the instant attention of the engineer or 
the trainmen can be secured whenever 
necessary. It is possibie, even, to install 
on the train a system of relays actuated 
by radio signals, like the relays used in 
the automatic radio control of un- 
manned battleships and airplanes. These 
relays, adjusted to be sensitive only to 
special sets of signals, can be used by 
the dispatcher to stop the train at any 


THE RADIO TRAIN DISPATCHER 


Using ordinary transmitting apparatus connected with wires strung along the track 
parallel with the moving train, the dispatcher can communicate at any instant with 


the conductor on the train. 
from the central office. 


The train movement ts thus under constant control 
The set shown was used in the dispatchers office at 


Nashville, Tennessee, during trials on the Nashville, Chattanooga and St. Louis 
Railway. 
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HOW ANTENNAS ARE ATTACHED TO RAILWAY CARS 
The antennas of each car are separate; they are indicated in the illustration above 
by B. These antennas are connected together by the leads A, so that there ts prac- 
tically one long antenna that covers the entire length of the train. 


Instant without reference to the engi- 
neer at all. 

Indeed, so extensive are the present 
resources of the experts in the remote 
control of machinery by radio that it 
would be perfectly possible to dispense 
altogether with the engineer and to di- 
rect unmanned locomotives from a cen- 
tral office; stopping and starting them, 
Increasing or reducing speed when neces- 
sary, and performing all other opera- 
tions by radio signals exactly as ships, 
airplanes and motor cars have actually 
been controlled on many occasions. 

But while all such systems that de- 
pend upon radio signals from the dis- 
patcher do eliminate the dangers arising 
from a failure of the visual signal sys- 
tem or from an error of the engineer, 


they still contain an element of human 
fallibility. They remain dependent upon 
the dispatcher, who must send the proper 
radio signal at the proper instant, and 
they also depend upon this signal getting 
through to the train wtih sufficient 
strength and accuracy to actuate the 
proper relay. A really perfect system of 
train control must eliminate even this 
source of failures and mistakes. It must 
be completely automatic, not dependent 
upon the action of any man, either on 
the train or elsewhere. And it is de- 
sirable that this perfect system should 
involve the simplest possible mechanical 
and electrical apparatus, so that natural 
accidents (as for example, a thunder- 
storm) will not put the system out of 
business. 
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THE MAGNET THAT SAYS “STOP!” 
If the 5 runs past a block when he should not do so, this brake- application 


one of which ts situated at the entrance end of each block) operates 


automatically to set the brakes. 


A number of such purely automatic 
and accident-proof systems have been 
devised. Some depend upon radio 
waves sent along the rails and effective 
within the train to signal the engineer 
or to operate relays, just as the usual 
electric currents in the rails are ef- 
fective now to operate the signals of the 
block-signal systems. Others depend 
upon radio-transmitting antennas of 
small range, or upon magnets, placed 
from point to point along the track and 
adjusted to stop the train if it runs 
past them too rapidly or if it passes 
them at all when the signal says that 
it should halt. 

The radio transmitters that are useful 
for this purpose are mercly loops or 
condensers supplied with high-frequency 
current. They operate just as all radio 
devices operate, the closest analogy to 
them in familiar radio science being the 
short-wave directed radio now being ex- 
perimented with so actively both here 
and abroad. 

These radio methods have much prom- 
ise for the future, but they do not seem 
to have reached, as yet, so complete a 


perfection as has been attained by the 
magnetic devices. Most of the systems 
actually installed and tried out under 
service conditions, if not all of them, 
depend upon the use of magnets. 
Permanent magnets or electromagnets 
are placed at proper points along the 
track and these influence, by electromag- 
netic induction, other magnetic or elec- 
tric devices placed on the trains that 
pass over them. 

One of the most complete of these 
magnetic systems is the achievement of 
an eminent electrical engineer, Mr. 
Frank J. Sprague, who was assisted in 
this work by his son, Mr. F. Desmond 
Sprague. The system is the outcome of 
nearly a decade of research costing more 
than $500,000. 

Most of us are familiar with the 
block signals spaced at suitable intervals 
along the right of way of a railroad. 
We know that they are placed there to 
inform the engineer whether he can 
proceed at full speed or at a slackened 
pace. If danger is near the semaphore 
or light will bid him halt. Now the pur- 
pose of the Sprague automatic train con- 
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THE “MAGNET THAT SAYS “GO AHEAD” 


At the entrance end of each block is one of these magnets.. 


When the block is 


clear the magnet resets the apparatus on the engine so that the train can proceed. 


trel is to repeat the indications of these 
block signals and, furthermore, to sub- 
divide each block into smaller regulatory 
zones. This subdivision of the blocks 
not only adds to safety of traffic but 
it also keeps the transportation stream 
in motion with as few stops as possible. 
The average person does not realize how 
much time is lost in getting a train under 
way after it has come to a standstill or 
how much this costs in fuel wastefully 
consumed. — 

The Sprague system locates between 
the tracks in each signal block three in- 
dependent magnets. The first is situated 
a short distance from the entrance to 
the block. The second is stationed at 
the critical point of the block, that is, a 
little beyond the middle of it. The 
third is not far from the exit of the 
block. 

Magnets number one and number two 
are permanent magnets so constructed 
that they act to start the application of 
the train’s brakes. Magnet number three 
is a reset apparatus which restores the 
control mechanism on the locomotive to 
its Original state so that it is ready to 


function anew when it gets into the next 
block. All three magnets are linked 
electrically with the block-signal system, 
and the manner in which they perform 
is determined entirely by the orders 
transmitted through that system. Mag- 
net number one is controlled by the sig- 
nal at the entrance of the block, while 
magnets number two and number three 
respond to the warning of the signal at 
the exit of the block. 
The magnets are sunk in the road- 
bed, between the rails, so that their upper 


surfaces are nearly flush with the 
wooden ties, where they are out of 
harm’s way. Each of the first two 


or brake-application magnets is really 
an aggregation of several independent 
bar magnets, tucked away inside a 
water-tight metal casing and surmounted 
by two short, upright projections, called 
pole pieces. These pole pieces carry 
coils of wire which are connected with 
the regular block-signal system. When 
the track is clear current is fed to these 
coils in such a direction that this cur- 
rent opposes the ordinary action of the 
magnet and suppresses its magnetic flux. 
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When the magnet is in this condition it 
is inactive and the sensitive element on 
the locomotive will pass through this 
“dead” field without being affected. 
That is, there is no automatic applica- 
tion of the brakes and the train is free 
to run on unchecked. The object of 
making the brake-application magnets 
normally active rather than normally 
inactive is a safety-first measure. Should 
any of the magnets cause the brakes to 
be set when the block really is clear this 
gives notices that the electric circuits 
are out of order and must be attended 
to. 

The third or reset magnet placed near 
the exit of each block is not a permanent 
magnet at all. It is an electromagnet, 
and is energized from the signal just 
beyond it. If this signal is at “danger” 
no electricity reaches the magnet’s coil 
and the magnet is powerless to reset the 
train apparatus as it would do if the 
succeeding block were clear. 

The first two or brake-application 
magnets are fixed in the road-bed so 


= as 


THE 


that their magnetic fields are exerted 
vertically. On the other hand, the reset 
magnets are arranged so that their fields 
are parallel with the rails. Keep this 
difference in mind. Suspended beneath 
the forward end of the locomotive is a 
box from the bottom of which project 
two crosswise iron plates and two length- 
wise ones. These plates are from three 
to four inches above the rails. The gap 
between them and the road-bed magnets 
is seven or eight inches. The crosswise 
plates collect magnetism only from the 
brake-application magnets, while the 
lengthwise plates respond only to the 
flux of the brake-application magnets. 
Inside the box, which is water-proof, 
dust-proof and not itself magnetic, are 
two small metal armatures which are 
exquisitely sensitive to magnetic im- 


pulses and yet are so mounted that the 


jarring of the train does not disturb 
them. Depending upon whether the 


magnetic impulse to these armatures 
comes from the crosswise iron plates or 
lengthwise 


the ones, the armatures 


MAGNETIC BRAIN ON THE LOCOMOTIVE 


The projecting tron plates on this box pick up the magnetic impulses from the track 
magnets and thus supply the necessary signals to the engineer and to the automatic 
controls. 
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Lackawanna Rai. road 


TELEPHONING FROM A MOVING TRAIN 
As long ago as 1915 this apparatus was used in experimental tests of the possibility 


of communicating with moving trains b 
along the track to other wires carrie 


radio waves passing from wires stretched 
on the train. 


The development of this 


system, interrupted by the war, ts now active again. 


make or break one or the other of two 
electric circuits. By this means they 
call into play the control apparatus on 
the train. Even though a train may 
rush past any of the magnets in a small 
traction of a second, the iron plates that 
serve as magnetic collectors are suffi- 
ciently receptive to catch and transmit 
the magnetic flux to the proper arma- 
ture. 

We might liken the collector plates 
and the receiver armatures to our senses 
and the linking circuits to the corre- 
sponding nerves. These nervelike cir- 
cuits converge in their turn, upon a 
metal box on the running board of the 
locomotive. In this sealed case, or brain, 
are the nerve centers, a group of three 
delicate relays capable of responding to 
electric impulses lasting only one- 


thousandth of a second. In complete 
correspondence with the magnetic sig- 
nals from the road-bed these relays send 
electric orders to the proper valves and 
other mechanisms. 

For example, the relays actuate two 
air valves which automatically move the 
engineer’s brake valve by way of warn- 
ing to him and also to discharge air to 
apply the brakes, either partially or com- 
pletely, as circumstances may demand. 
These valves can be set to produce dif— 
ferent braking actions to meet the special 
traffic needs of any railroad. Herein 
lies one of the admirable features of the 
equipment. It is thoroughly flexible. 

There is also an automatic speed-con- 
trol mechanism which is connected with 
an axle of the locomotive. This ap- 
paratus, likewise, can be set to stop the 
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RADIO TRAIN CONTROL IN FRANCE 


This railway car of the French State Railways will have memories for members 

of the A. E. F. Fixed to the top of the car are the antennas used in the experi- 

ments now being carried out on train control by radio telephony between the dis- 
patcher’s office and the train crew. 


train whenever its speed exceeds that 
prescribed in a “caution” block. Should 
the engineer be unmindful of the warn- 
ings given him, and release the auto- 
matically applied brakes with the inten- 
tion of defying the control system, mat- 
ters are taken out of his hands and the 
train is slowed up or brought to a halt. 

Now let us see just how this system 
works. Assume that the train is about 
to enter a protected block and that it is 
speeding along at sixty miles an hour. 
You are standing on the floor plate of 
the locomotive where you can observe 
what goes on in the cab as well as the 
semaphores by the roadside. The last 
semaphore has been at “clear,” and re- 
peating this signal a little green light 
shines in the cab in front of the engi- 
reer. A duplicate green light glows on 
the opposite side of the cab before the 
fireman. All is well. 

But the next semaphore is at “cau- 
tion,” and when the locomotive arrives 


66 


at the first magnet beyond this sema- 
phore the brakes are automatically ap- 
plied, unless the engineer has already 
seen the semaphore and applied them. 
The brakes continue to retard the train 
until it has reached the prescribed safety 
speed, say forty miles an hour. Simul- 
taneously with this automatic application 
of the brakes two yellow lights, meaning 
caution, takes the place of the two 
green ones in the cab. 

Simultaneously, whenever the brakes 
are called into play by the impulse from 
the road-bed magnet, the lever of the 
engineer’s brake valve moves under his 
hand. This movement is counted upon 
to arouse him if he has not noticed the 
signal just passed. He may be further 
warned by a whistle or horn in the cab. 

The automatic equipment does not 
immediately take the control out of the 
hands of the engineer. He can return 
the valve lever to the brake-releasing 
position by exercising a vigorous effort. 
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But if he tries to run his train above 
the prescribed “caution” speed he is 
forced to surrender control the moment 
the train reaches the second brake-appli- 
cation magnet. If the speed is then 
still excessive the brakes grip the wheels 
again and hold on until the train is 
slowed to the predetermined caution 
speed of forty miles an hour. At the 
second magnet the audible signal is once 
more announced in the cab and the yel- 
low lights again blink their admonition. 

Let us suppose that the engineer is 
perverse. Having left the first and the 
second magnets behind, he believes that 
he can beat the system from there into 
the nearing block. He forcibly releases 
the brakes and opens up the throttle. 
The train gathers prohibitive headway. 
But upon arriving at the third or reset 
magnet the engineer is in trouble again. 
This magnet, instead of restoring the 
train-control mechanism to normal, steps 
in and dominates the situation. It 
causes an emergency application of the 
brakes which stops the train abruptly. 
Before the train can start again the en- 
gineer must descend to the ground and 
press a releasing button located below 
the cab. This final functioning of the 
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THE RADIO-EQUIPPED CAR OF A FIRE CHIEF 


reset magnet effectually prevents the 
train being wilfully driven past a sema- 
phore that demands a halt. 

‘It should be understood, of course, 
that if the man at the throttle is careful 
and does of his own volition whatever 
the wayside signals bid him do, then he 
anticipates the road-bed magnets and his 
train is at all times subject to his own 
control. The object of the Sprague sys- 
tem is to serve merely as an auxiliary 
to the block-signal system. It is not de- 
signed to stop a train so long as that 
train is moving in accordance with the 
traffic regulations. 

The system is actually in use on a 
five-mile stretch of track between Ossin- 
ing and Tarrytown, New York. Months 
of daily testing have shown that the 
magnetic impulses can be relied upon to 
command the situation whenever it is 
necessary that they do so. With un- 
canny certainty they reach across the 
eight-inch gap under the train and in- 
stantly set in motion the series of cor- 
rective mechanisms. The flow of traffic 
is restrained only so far as may be 
necessary to insure safety, but no train 
can move when further progress would 
invite disaster. 


In order to keep in constant touch with headquarters, the head of the Dallas, Texas, 
fire department has equipped his official auto with a receiving set, on which he picks 
up all fire signals broadcast from station WRR. 
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EXPLORING THE MYSTERIES OF RADIO TRANSMISSION 


With this movable loop connected to delicate receiving and recording apparatus the 

scientists of the Bureau of Standards are investigating the distortion of radio waves 

during transmission, one of the radio mysteries that will bring rich rewards to the 
experimenter who succeeds tn solving it. 


WHERE FORTUNES AWAIT 


Unlimited opportunities lie before the radio amateur, 
the radio fan and the scientist for solving the mysteries 


of radio phenomena. 


This article points out what 


some of these mysteries are. 


By HENRY WOODHOUSE 


A eminent doctor recently called 
on me to ask how he could get 
a transmitting and receiving radio sta- 
tion. 

“Where do you want to transmit to?“ 
I asked. 

“Any part of the world,” he an- 
swered. “Two of my patients are in 


r 
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Paris, one in London, one in Egypt, sev- 
eral at various summer resorts, and two 
on the Pacific Ocean en route to China 
and Japan. With a radio I can keep in 
touch with them daily and advise them 
instantly regarding their health. If I 
don’t prepare for it they'll soon find a 
more progressive physician.” 
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I had to admit that the argument was 


convincing, although I advised him that 
the matter of transmitting would be too 
complex for a physician and he should 


make arrangements with one of the 


large corporations, 

“How many physicians are there in 
the United States?” I inquired. 

“Over one hundred thousand,” he an- 
swered. 

It may seem visionary to state that it 
will not be long before every physician 
will have to have a radio telephone. 
But it is not more visionary than it ap- 
peared twenty-five years ago to say that 
physicians would soon have to have the 


telephone. Alexander Graham Bell, the 
inventor of the telephone, told me that 
even in his wildest dreams he never 
dared to think that doctors would ever 
find it necessary to have telephones in 
their offices. What would you think 
now of a physician who did not have 
a telephone in his office? 

The incident is significant. The stu- 
pendous spread of interest in radio, by 
bringing into being a corps of hundreds 
of thousands of radio experts, profes- 
sionals and amateurs, has created a 
world-wide organization, large enough 
and equipped with the means neces- 
sary to attack the most profound 
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DOES THE MAGNETIC POLE AFFECT RADIO TRANSMISSION? 


Captain Amundsen’s ship Maud is now frozen in the ice in approximately the cee 
elds. 


shown on this map. It is planned to drift across the pole, locked in the ice 


The Maun ts sending out daily radio yee if radio amateurs will listen for 
em t 


these messages and record the facts about t 


ey may help to solve the great 


mystery of the effect of the North Magnetic Pole (shown by the black star) on radio 
transmission. 


Digitized by Google 
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problems that have heretofore baffled 
science, the solving of which will, coin- 
cidentally, solve the basic problems that 
stand in the way of further progress in 
radio transmission and the fundamental 
progress of electric art and science. 
If we can solve these problems radio 
will become a five-billion-dollar indus- 
try; the electrical industries will ad- 
vance until they equal twice as much 
more. For it is the same group of fun- 
damental mysteries that underlies both 
radio and all the other uses of elec- 
tricity and magnetism. 

The future of. radio—to take only 
this one among the possibilities of elec- 
tricity—is so immense that it is beyond 
our power to grasp. The world is ready 
to adopt radio in every branch of hu- 
man endeavor, and will do so as soon 
as ways are found to so control radio 
waves that a million or more mes- 
sages can be sent and received simul- 
taneously from as many stations, with- 
out mutual interference, and as soon as 
natural electric, magnetic and atmos- 
pheric interferences are eliminated or 
controlled. 

To get an idea of the developments 
to be expected you must ask yourself 
what radio can do in co-operation with 
the hundred or-so gigantic industries 
like the shipping industry, the railroad 
industry, the automobile industry, the 
telegraph, telephone and cable indus- 
tries, the oil industry; in every branch 
of the commercial world, such as bank- 
ing, buying. selling, negotiating con- 
tracts and concessions; in the transmis- 
sion of news, photographs and images 
of events; in the various professions, 
and at home and in every phase of daily 
life. 

For instance, in the near future it 
may be a legal requirement to equip 
automobiles with radio-telephone re- 
celving instruments, to facilitate the 
control of interstate traffic. Then there 
will be a sudden demand for over 
13.000.000 receiving instruments, one 
for each registered auto. This develop— 


ment is dependent upon better control of 
transmitting and receiving and on the 
neutralizing of local magnetic and other 
natural or artificial phenomena created 
by railway and electric systems, steel 
buildings and other local conditions. 

The better control of radio will make 
it possible for millions of firms and 
individuals to communicate with their 
correspondents by radio messages, re- 
ceived on typing machines at the receiv- 
ing end as fast as they are typed at the 
sending end. 

The solution of ese: pressing radio 
problems may make it possible, also, 
to realize the task of supplying to air 
craft, water craft or land craft, as well 
as to machinery, power from central 
radio stations—as proposed by Nikola 
Tesla to me ten years ago. 

In the not distant future we may 
expect that audible broadcasting will be 
supplemented by visible broadcasting of 
what we may call radioscapes, through 
systems that will make it possible to 
project the pictures of ships and trains 
in transit and of other events on a 
screen in any part of the world. 

A baseball game in New Zealand will 
be projected on a screen in a theater or 
private home in New York or on ships 
at sea; an opera performance in New 
York will be seen as well as heard, all 
over the world; the progress of ships at 
sea will be shown on the screen at the 
offices of the shipping companies, or in 
the homes of friends of persons travel- 
ing on the ships; it will be possible to 
see actions of congressmen and mem- 
bers of legislatures as well as to hear 
their addresses, and civic associations 
will no doubt maintain auditoriums in 
cities and communities where people 
may go daily to follow the acts of their 
legislators; the maneuvers of warships 
will be projected on screens in Washing- 
ton where the naval authorities may fol- 
low them; and so on with every public 
branch of human endeavor. 

Radio has always had a keen scien- 
tific appeal. But now it..is becoming an 
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RICHES WAIT FOR THE MAN WHO SOLVES THIS MYSTERY 
ABOUT THE NATURE OF MAGNETISM 


No one knows, the author says, the nature of the forces that hold the string of little 


steel balls suspended from the pole of the magnet. 


Whoever finds out will rank 


among the immortals in science. 


essential of everyday life, just as has 
the telephone, which now has over 
15,000,000 subscribers in American ter- 
ritory. There are even greater prospects 
for radio provided we solve the prob- 
lems that restrict the volume of radio 
traffic. 

„How can we solve these problems,” 
asks every radio worker who is ambi- 
tious to win fame or fortune from his 
art. Sc also asks every person who sees 


a possibility of using radio or elec- 
tricity to solve some problem of business 
or of everyday life. 

The first step is to 
problems are. 

As a result of twelve years of in- 
vestigation and contact with leading 
scientists, who accorded to the writer 
the rare privilege of stating frankly 
what we know and what we do not 
know about fundamentals, the writer 


see what the 
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has listed over one hundred unsolved 
radio, electric and magnetic mysteries 
that await solution. The following are 
a few of them. 

1. What are the sources of terres- 
trial magnetism? If these sources are 
inherent in the earth can they be so 
vast as to supply so enormous an 
amount of magnetic force for thousands 
of years without being capable of being 
tapped for power to drive our ma- 
chinery, ships and automobiles? 

2. Why is it that both radio and ter- 
restrial magnetism diminish and fade 
away at the equator? Is it that radio is 
less strong there because it is unsup- 
ported by terrestrial magnetism or 1s it 
that both are diminished by some third 
mysterious phenomenon about which we 
do not know anything? 

3. Why does the Aurora or polar 
lights, while disturbing telephone and 
telegraph service and creating radio dis- 
turbance in some regions, improve radio 
transmission in other regions? 

4. By adopting the new theory that 
ether is a magnetic (or electromagnetic) 
flux can we explain the kinetics of the 
universe, providing a mechanical basis 
for computations which were limited, 
heretofore, to mathematical deductions 
and philosophic conceptions ? 

5. Do the radio signals from surface 
vessels, that are picked up by submerged 
submarines, travel over the surface of 
the water and then ground where the 
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submarine is? Or do they ground im- 
mediately they are transmitted and fol- 
low or “hug” the bottom of the ocean? 
Or do they traverse the whole vertical 
depth of the water? 

6. Are the phenomena of “static” 
and “atmospherics” the same below, on 
and beneath the surface of the earth? 
Or, to phrase it differently, is ground 
static the same as atmospheric static or 
are they entirely different, each requir- 
ing different means for its elimination 
or utilization? 

7. Why is it that static disturbances 
are directional and come mainly from 
areas located at the magnetic equators, 
these areas being also the areas of 
maximum frequency of thunder storms ? 

8. Are sun spots, magnetic storms, 
polar lights, magnetic variations and 
static conditions simultaneous occur- 
rences, interrelated causes and effects 
all originating from the same source? 

9. What is the cause of the mysteri- 
ous “dead spots” for radio transmission 
which have been found in the Eastern 
United States, in Alaska, in Europe, 
on the oceans, and, elsewhere? 

10. What forces associated with, or 
resulting from, the motion of the earth 
increase or decrease radio conductivity ? 

11. Is the electron responsible for 
magnetism, or magnetism for the 
electron, or neither? Is there an ulti- 
mate magnetic particle and what is its 
relation to the ultimate electric particle? 
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HOW RADIO MAY GO TO THE POLE 


This airplane with which Captain Amundsen will try to fly across the ice-covered 
polar regions ts equipped with radio so that communication with civilization may 


be maintained. 


Note the ski-like runners. 
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From a photograph made ſor POPULAR RADIO 


IS THIS WHAT BLOCKS THE POLAR RADIO? 


Waith this small globe the author illustrates the magnetism of the earth. 


The 


point of the pencil indicatcs the end of a small bar magnet thrust through the globe 
to reproduce the magnetic axis of the earth. 


12. What are the effects on the earth 
of the action of the sun in charging 
space with electric energy amounting to 
millions of billions of volts and with 
light amounting to innumerable billions 
of candle power? 

When these questions, and the scores 
of others like them, have been answered 
we shall have gone a long way toward 
solving the practical problems of radio 
and of electrical engineering. Practi- 
cally every one of these problems af- 
fords a stupendous opportunity for 
fame, rewards and distinction to who- 
ever succeeds in finding the answer to it. 

An experimenter, a radio amateur 
provided only with the simplest equip- 
ment, may in seeking the answer to one 
of these questions discover some new 
principle or some new method of ap- 


plication of old principles, some utiliza- 
tion of forces and elements now ig- 
nored, just as Edison discovered many 
new principles while experimenting to 
obtain entirely different results, just as 
Roentgen discovered the X rays by ac- 
cident, just as De Forest evolved the 
revolutionary audion lamp from observ- 
ing, while experimenting, that the dis- 
charge produced by a spark coil af- 
fected the intensity of the gas burner in 
his lodging room, and just as Ampcre 
discovered the principles that brought 
him fame while working as a village 
locksmith. 

“Why do we not know these things?“ 
and “Tell me where to begin?” are the 
two questions I have asked the world’s 
leading scientists—and in turn I have 
been asked by hundreds who have heard 
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my lectures and read my statements on 
some of these subjects. 

I have space here to mention only a 
very few of these problems. One of 
the most alluring of them is that of the 
nature of magnetism. It is a subject 
about which we know almost nothing 
but which probably, nevertheless, is the 
most important of all to the future of 
radio and of electricity. 

What is this mysterious something 
that we call magnetism, that penetrates 
everything and is to be found every- 
where? Where does it come from? 
Why is the earth magnetic? What are 
the magnetic poles? How has it been 
possible for the magnetic poles to mag- 
netize everything in the earth and, un- 
doubtedly, in the surrounding atmos- 
phere without the source becoming ex- 
hausted ? 

The world cannot answer these ques- 
tions. Captain Roald Amundsen, who 
studied magnetism since boyhood and 
who actually lived over a year in the 
region of the north magnetic pole in 
order to study the phenomena there, 
told me: 

“Magnetism is more fundamental and 
more wonderful than electricity. We 
know only very little about it.“ 

A small compass, a piece of lode- 
stone, a magnet, a half ounce of iron 
fillings and a dozen needles, the whole 
costing about $3.00, will demonstrate 
more mysterious phenomena than the 
collective knowledge of mankind can 
explain today. 

It is a curious commentary upon 
man’s proverbial enterprise that although 
billions of persons—or an average of 
two billion every fifty years—have lived 
and died since the Chinese began using 
the magnetic compass, about two thou- 
sand years ago, only half a dozen men 
ever tried to follow the compass to the 
earth’s magnetic poles to find out what 
the source of this phenomenon is; and 
of this half dozen, only one, Captain 
Amundsen, stayed in the magnetic 
polar regions a number of months to 


study the phenomena that occur there. 

A number of the most pressing prac- 
tical problems of radio are related, pre- 
sumably, to this matter of the earth’s 
magnetism. One example is the fre- 
quent phenomenon of variable path of 
waves in radio transmission. We are re- 
minded by Marconi and other authori- 
ties who have opportunity of obtaining 
continual data of such variations that 
signals from stations at great distances 
do not always retain their direction 
along one great circle, but reach the 
receiver from either way or various 
ways round the earth. Marconi reports: 

“The observers noted American sig- 
nals from Radio Central and from 
Tuckerton coming from a direction 
which indicated that they preferred to 
travel a distance of three-quarters of the 
way round the earth, rather than come 
by the shortest way round.” 

Another interesting and extraordinary 
result was noted on several occasions, 
according to the report of Mr. Tremal- 
len from Rocky Point, New Zealand, 
where during last March the signals 
from Nauen appeared to travel to him 
via the South Pole, whilst those from 
Hanover, also situated in Germany, and 
not very far from Nauen, appeared to 
prefer to travel via the North Pole. 

Why? Nobody knows, but we may 
explain the phenomena if fifty thousand 
radio experimenters report for six 
months what they hear at different times 
of the day and night. because when such 
reports are tabulated they may make 
evident facts which we do not even 
suspect at present. 

The Maud, the ship of the Amund- 
sen Arctic Relief Expedition, frozen 
in the slowly drifting polar ice, is send- 
ing two radio weather reports each day 
from its powerful plant. These are re- 
ceived across the North Pole, at Euro- 
pean stations, but, as far as has been 
ascertained, are not received in Alaska, 
Canada and the United States. 

What is it that prevents the Mand’s 
daily radios from reaching the stations 
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F photograph by William Henry 
roma 


WHAT EFFECT HAS THE NORTHERN LIGHTS ON RADIO? 


„ fans may be able to answer this question, the author believes, if they 
The . in collecting information about it. This unusual photograph of the 
uill narn Lights (or Aurora Borealis) was made from the top of the old Herald 
Nort Building in New York, March 11, 1914. 
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on the American continent? It cannot 
be the ice fields, the frigid air, the arctic 
storms, because there are more of these 
north of the Mand than south and west 
of her. The North Magnetic Pole, the 
center of the earth’s magnetic attraction 
may be the cause, but nobody knows. 

It is one of the mysteries that may 
be solved by the world’s radio amateurs 
if they will listen for the Maud’s daily 
radio signals and report whether they 
hear them or not. And any amateur 
who succeeds in solving this mystery, 
or any other one of the basic radio 
problems stiil unsolved, may find that 
it puts into his hands the key to wealth 
as well as to scientific distinction. 

In May, 1916, when I delivered an 
address to the New York Electrical So- 
ciety, I reported my experiences in test- 
ing the compass at high altitudes and 
the possibility of aerial torpedoes and 
torpedoes mounted on airplanes, direct- 
ed through the air by radio, and pointed 
out that the mechanical problems of 
launching a five-ton load of T. N. T. 
through the air by radio would be 
solved before we could solve the prob- 
lems of directing that load safely. 

This 1s the case today. The Ham- 
mond system has demonstrated that 
even a battleship can be operated by 
radio, but we dare not venture a full 
size airplane, because of the many un- 
solved problems of radio transmission. 

Directing military airplanes by radio 
cannot be undertaken so long as there 
is a possibility of interference. While 
the airplane would carry the load of 
explosive past a dead spot, which the 
airplane could easily negotiate, the 
radio could not cross that spot and the 
airplane would from that point on be 
adrift, guideless, a menace to communi- 
ties below! 

This gives an idea of the importance 
of some of these problems from a mili- 
tary standpoint. Many of them are 
equally important commercially. 

Another one, which may or may not 
have a magnetic element, is the mystery 
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of the disturbances known popularly as 
“static” or “atmospherics.” Very little 
is known of these disturbances beyond 
the fact that they occur. The phe- 
nomena may be at times electric, at 
times magnetic, at times atmospheric. 
One of the important needs at 
present is to analyze the disturbances 
into these or other divisions. Only by 
learning their nature will we be able 
to screen them off or to utilize them, 
the latter being the most likely result 
because it is not natural with human 
beings to let power go unharnessed. 

The genius of Tesla, in noticing that 
the stationary waves caused by a distant 
storm could be reproduced in the con- 
ducting layer of the earth by means of 
two synchronized oscillators, and utilized 
to explode submarine mines is an ex- 
ample of how we may utilize all “static” 
phenomena. 

But first we must find out what the 
disturbances are. Do they originate in 
the crust of the earth, or in the atmos- 
phere which wraps the earth, or from 
cosmic sources altogether outside the 
earth, or from all of these in combi- 
nation? 

This is one of the cardinal questions 
to be solved. 

We must not forget that whatever. the 
nature of these disturbing factors, they 
use the same conductive media as radio 
signals, therefore we may learn about 
both in studying either. 

Were it possible for a radio experi- 
menter to view the whole earth when- 
ever his receiving instruments register 
the clicks and rattlings of static he 
would find, probably, that polar lights 
are flashing their dazzling streamers 
from points ranging from sixty to one 
hundred miles above the north and 
south polar regions and extending sky- 
ward, several hundred miles up. 

Why? No one knows. It is one of 
the many unexplained phenomena which 
the radio experimenters may help to de- 
fine, benefiting the art of radio trans- 
mission in so doing. 
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WHY DO RADIO WAVES GO EVERYWHERE? 


The airship and airplane high in the air, the submarine under the sea, the miner 

deep in the earth all receive radio waves, yet the nature of these waves and the 

medium that carries them is still a mystery that demands solution and that will 
hugely reward the experimenter who solves tt. 


By adding to their radio sets the 
simplest equipment used for determin- 
ing magnetic yariations,, the world’s 
radio experimenters could supply in the 
course of a year data that might make 
it possible to establish the connection 
of the so-called “static” and “atmos- 
pheric’”’ disturbances with the polar 
lights. the connection between polar 


lights and magnetic storms, the direc— 
tion and geography of magnetic dis- 
turbances and other basic facts. 

Radio engineers have been as prodi- 
gal with the natural resources avail- 
able to them as other pioneers have 
been. Their attitude toward static and 
atmospheric disturbances is similar to 
that of the salt miners a century ago 
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who cussed when they struck some stuff 
called petroleum while mining salt. 
They are just as wasteful as the rail- 
road people who spent thousands of 
dollars wearing out brakes in slowing 
up electric trains going down hill. Now 
the salt miners who strike oil abandon 
the salt to take care of the oil, and the 
railroads use’ the downward journeys 
of trains to generate electricity to use to 
take the same train up the next hill. 

The time is coming when what is now 
grouped under “static” disturbance and 
cussed by the radio experimenter, will 
be divided into categories, such as elec- 
trics to designate electric phenomena, 
magnetics to designate magnetic phe- 
nomena and atmospherics to designate 
phenomena caused by atmospheric con- 
ditions. Each will be utilized and used 
not only to advance the cause of radio 
and electric transmission but also to 
advance other industries, arts and 
branches of science. 
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We may obtain benefits of material 
value in everyday life, such as means of 
tapping the natural electric fields for 
cheaper power to drive machinery and 
to light the streets and homes of the 
most isolated communities. 

It may come to pass that static and 
the polar lights, instead of being re- 
garded purely as vagaries of nature that 
often disrupt the radio and telephone 
and telegraph service, may become sig- 
nals that conditions are favorable for 
tapping the natural electric fields and 
for storing away electricity to drive our 
machinery for months to come. 

Imagine the world-wide and lasting 
fame, to say nothing of more tangible 
rewards, that awaits the man who first 
succeeds in doing this. Every radio 
experimenter has unparalleled oppor- 
tunities of winning fame and wealth by 
solving one or more of these basic 
scientific mysteries. There are oppor- 
tunities for thousands. 


RADIO ENTERTAINS THE CROWD AT THE HENLEY REGATTA 
The classic rowing event of England was marked this past season by pleasure craft 
equipped with receiving sets that kept the spectators interested, between the races, 

with broadcasts from London. 


From a photograph made for PopuLar RADIO 


THE COMPLETED SET 


The inventor, Mr. Cockaday, is here shown demonstrating his experimental receiver 
to Dr. E. E. Free and Raymond F. Fates. 


HOW TO BUILD THE 
IMPROVED 4-CIRCUIT TUNER 


By LAURENCE M. COCKADAY, R. E. 


It is estimated that there are now in use about 500,000 four-circuit tuners—first 
announced in PopuLar RADIO for May, 1923. This article describes a remarkable 
development of this set—a development that provides for AUTOMATIC TUNING, 
practically unlimited distance range, maximum volume of sound, excellent repro- 


duction and no interference. 


This set is probably the most important contribution 


that has yet been made to the equipment of the radio fan. 


— EDITOR 


Costs OF Parts: About $95.00 


RECEIVING RANGE: Over 3,400 miles 


HERE ARE THE ITEMS You WILL NEED 


Four- circuit coil set, units A, B, C, D; 

A primary winding, consisting of a single turn 
of tinned- copper, bus-wire 17 16- inch square: 

B secondary winding, consisting of 65 turns of 
No. 18 DSC copper wire; 

C—stabilizer winding, consisting of 34 turns of 
No. 18 DSC copper wire; (coils A, B and 
C are wound on a hard- rubber tube, 3:4 
inches in diameter and 5 9/16 inches long) ; 

D—antenna tuning coil, consisting of 43 turns 
of No. 18 DSC copper wire double bank 
wound and tapped on hard- rubber tube, 
3% inches in diameter and 15% inches long. 

E and F—Amsco vernier variable condensers, 


26 plates, .00046 (.0005) mfd. (with 4-inch 
knob-and-dial and vernier knob) ; 

G and H—Amplex grid-densers (small vari- 
able condensers) ; 

I—Bradley-leak, variable 4% to 10 megohms; 

Jl, J2, J3, J4 and J5—Melco vacuum-tube 
sockets ; 

K—Amsco filament rheostat, 6 ohms; 

L1, L2, L3— Amsco filament rheostats, 20 ohms; 

XII, M2, and M3—Pacent jacks, two double- 
circuits and one single-circuit jack; 

NI and N2—Amertran audio- frequency ampli- 
fying trans formers; 

O- Como input “push and pull’ trans former; 

P Como output “push and pull” trans former; 
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Q and R—switch levers and knobs; 
S—switch points; 
T—Dubilier mica fixed condenser .0005 mfd. 
(with lugs for transformer mounting); 
U—Dubilier mica fixed condenser .00025 (with 
clips for grid-leak) ; 

V—Durham variable grid-leak ; 

WI, W2 and W3—Lavite resistances, 48,000 
ohms; 

X—Amsco potentiometer, 400 ohms; 


HE letters telling of the radio en- 

thusiasts’ experiments and success 
with the four-circuit tuner have been 
pouring in so fast that the author has not 
had time even to try all the. suggestions 
that they contain. Nevertheless he has 
managed to investigate every suggestion 
for improvement of seemingly worth- 
while value that has come in and has 
picked out the good ones received and 
applied them to the set. Along with this 
have come letters from fans who have 
built the set described in the May issue 
of PopULAR RADIO and have for some 
reason or other not had the success with 
it that they should have had. Some 
have found the set ideal on local recep- 


E 6 


RADIO 


Y1, Y2, Y3—composition panels (7x24 inches), 
(3x2% inches), (and 1 foot x 12 inches). 
See Figures 7 and 9; 

Z—binding posts; 

AA—base; 

AB—cabinet. (See Figure 8) ; 

AC, AD and AE—brass_ brackets. 
ure 9; 

varnished cambric tubing; 

solder, etc. 


See Fig- 


tion but poor on DX; some have found 
it wonderful for DX reception but not of 
enough volume on local stuff. Some 
write in that their set does not oscillate 
freely; some say that their set oscillates 
too much. 

In every case, the trouble can be run 
down and it is almost always found to be 
due to a mistake in connections or to 
apparatus of poor design or poor quality 
that has been incorporated in the set. It 
should be remembered that a set is no 
better than its poorest part, and if one 
such part is used in the set, the whole set 
will be dragged down to this level. A 
poorly designed instrument can never be 
boosted up to the level of a good one by 
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THE COMPLETE WIRING DIAGRAM THAT INCLUDES— 
Ficure 1: This diagram shows how to hook up the various instruments and parts 


in the circuit. 


It will be noticed that all the parts are given a designating letter 
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placing it in a circuit in company with 
good ones. 

The improved circuit which is here 
described, besides having its recognized 
qualities of (A) unusual selectivity, 
(B) unlimited distance range, (C) ease 
of tuning, (D) truthful reproduction, 
also incorporates the following new 
features: 


E—wavelength range, 150 to 675 meters; 
F—wavelength calibration; 

G—autematic tuning; 

H—power amplification ; 

I—simpler construction; 

J—adjustable circuit values. 


The feature E makes the circuit suit- 
able for amateur, broadcast, and com- 
mercial reception from CW, telephone, 
or spark transmitters. 

Feature F allows the operator to set 
the dials for any particular wavelength 
he wishes to receive on, with the assur- 
ance that he will immediately pick up 
the station he is trying to get, without 
interference—providing the station is 
transmitting at the time. 

Feature G allows of tuning by a 


2 


novice, even though he has no conception 
of what is happening when he adjusts 
the dials to the given settings. 

Feature H allows of loudspeaker re- 
ception of DX* within 3,000 miles, and 
on account of the quality assured by the 
“push and pull” amplifier system, the re- 
production of music and voice signals 
will be pure and undistorted. 

Feature I is important because in 
building the first four-circuit tuner it 
was necessary to make special brackets 
for mounting the instruments, which 
were almost beyond the scope of the 
amateur builder. The new set is a struc- 
ture in which all the instruments, except 
those that are mounted directly upon the 
panel, are fixed to the base, which 1s 
made of hard walnut wood. By this con- 
struction all the instruments are easily 
accessible and may be wired up with 
little difficulty. 

Feature J is important because the 
various people who build the set may 
find that their set may oscillate too freely 


*Amateur slogan for “long distance.” 
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—THE TUNER, AUDIO AMPLIFIER AND POWER AMPLIFIER 


which is the same as that given for the same units in the list of parts and the text. 
The binding posts are numbered. This eliminates the possibility of mistakes in 


wiring up. 
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THE REAR VIEW OF THE SET 


FIGURE 2: 


This picture shows the general arrangement of all of the instruments 


fastened to the panel or the base. The exact locations for the instruments are shown 
in Figure 4. 


or not enough and if the grid condenser, 
the by-pass condenser, and the grid leak 
are made variable, these difficulties can 
be overcome and the set put into critical, 
regenerative condition. 

The cabinet for the set is of simple 
construction; it consists of three sides 
fastened together which may be fixed 
onto the base and the panel by screws 
running through the base and the panel. 
The receiver is built on a 7x24-inch panel 
which is a standard size and can be ob- 
tained from any dealer. 

Of course, the receiver does not re- 
radiate; this is really important in these 
days when closely coupled regenerative 
receivers are the rule, and we have so 
much whistling and squeaking accom- 
panying reception in a locality where a 
number of these re-radiating receivers 
are in use. 

The set is not susceptible to body 
capacity and needs no shielding at all; 
this is taken care of by the wiring of the 
set itself. 

The wiring diagram is shown in Fig- 
ure 1. 


The Parts Used in Building the Set 


In all the diagrams in this article each part 
bears a designating letter. In this way the 
prospective builder of a receiver may easily 
determine how to mount the instruments in 
the correct places and connect them properly 
in the electric circuit. The same designating 
letters are used in the text and the list of parts 
at the beginning of the article. 

The list of parts there given includes 
the exact instruments used in the set 
from which these specifications were 
made up; however, there are many 
other reliable makes~of instruments 
which may be used in the set with 
equally good results. 

If instruments other than the ones listed are 
used it will necessitate only the use of different 
spacing of the holes drilled in the panel and 
shelf for mounting them. 


How to Construct the Set 


After procuring all the instruments and ma- 
terials for building the set, the amateur should 
set about preparing the panel Y1, (shown in 
Figures 2, 3, 4, 5, 6 and 7). 

First of all the panel should be cut to the 
correct size, 7 by 24 inches. 

Then the edges should be squared up 
smoothly with a file. The centers for boring 
the holes (which are necessary for mounting 
the instruments) should be laid out on the 
panel as shown in Figure i: 

The holes outlined here with a double circle 
should be countersunk so that the flat-head ma- 
chine screws used for fastening the instru- 
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ments will be flush with the panel. All the rest 
of the holes in this panel are straight drill 
holes. Sizes for the diameter of these holes 
have not been given, but the builder will readily 
decide what size hole is necessary by measur- 
ing the size of the screws and shafts of in- 
struments that have to go through the holes. 
When the panel is drilled, it may be given 
a dull finish by rubbing lengthwise with smooth 
sandpaper until the surface is smooth, then 
the same process should be repeated except 
that light machine oil should be applied during 
the rubbing. The panel should then be rubbed 
dry with a piece of cheese-cloth, and a dull 
permanent finish will be the result. Or the 
panel may be left with its original shiny- black 
finish, if care is exercised so that ie is. not 
scratched during drilling. ' 
Next mount the condensers, E and F on the 
main panel Y, by means of three screws each, 
and attach the knobs-and-dials. Be sure that 
the plates of the condensers are “all out“ when 
the dial settings read zero. This is important 
if the calibration curve is to be used. Also 
be sure that the vernier plates of the condensers 
are “half in and half out” when the word 
“vernier” reads horizontally across the vernier 
knobs. Then mount the variable grid-leak I, 
on the panel with two screws, see Figures 2, 
3 and 4 
Now mount the potentiometer X directly be- 
neath the grid-leak by means of two screws. 
Fasten the 6-ohm rheostat K directly above 
the hole for the first jack M1 by means of two 
more screws. The three 20-ohm rheostats LI, 
L2 and L3 should now be mounted in their 


respective positions to the right of the 6-ohm 
rheostat K. 

Then mount the two switch levers and knobs 
Q and R on the panel, and also the switch 
points S. (See Figures 2, 3, 4 and 6.) 

Next mount the three jacks MI, M2 and 
M3 in their respective places at the lower 
right end of the panel. 

The correct positions on the panel for all 
these various instruments are shown in Figure 
3, where all the knobs and parts are designated 
by the same letters as appear in the text. 

The complete panel should now be attached 
to the wooden hase by means of two small 
angle-brass brackets AC, see figures 2, 4, 5 
and 9. The two holes for these brackets are 
shown in the drilling plan of the panel Yi in 
Figure 7. 

Now mount the coil set A, B, C and D with 
two screws fastened through the brackets AE 
as shown in Figure 4. Then fasten the five 
tube sockets Jl, J2, J3, J4 and J5 in their 
respective places as shown in Figure 4. 

Next fasten the two transformers N1 and 
N2 to the base, as shown in Figures 2 and 4. 
The first transformer N1 is attached to the 
base by slipping the small metal leg under- 
neath the detector socket and fastening with 
the same screw as that used for one side of 
the detector socket. This gives close spacing. 
It will be noted that these two transformers 
are placed at right angles to each other. It 
should also be noted that the sockets are 
mounted with the slot facing a specific direc- 
tion so that the grid terminals will be closest 
to their respective points of connection. (See 


THE PANEL VIEW OF THE RECEIVER 


Ficure 3: 


This gives an idea of how the set looks from the front and as the 


dials and knobs are marked with letters which correspond to the instruments to 

which they are attached, the prospective operator will have no trouble in locating 

the various tuning controls as they are explained in the instructions for tuning 
automatically. 
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THE WORKING DRAWING FOR CONSTRUCTION 


FIGURE 4: 


Here are shown the correct positions for the various instruments. 


The 


positions are given, center to center, for all instruments. 


Figure 4.) This makes for short leads. 
The next job will be to mount the trans- 
former O at the rear of the base, and the 
transformer P close to the panel Y1. These 
two trans formers are fastened to the base by 
means of two screws, one through the leg of 
transformer P near the panel, and one through 
the remaining leg of this trans former and the 
adjacent leg of trans former O. The remaining 
leg of trans former O will be held by one of 
the screws which are inserted up through the 
base and which hold the cabinet to the base. 


Now mount the condenser T across the 


secondary terminals of the first trans former Nl 
and mount the condenser U and the grid-leak 
V across the secondary terminals of the second 
transformer N2. This is clearly shown in 
Figure 4. | 

The next job is to screw the two small 
rectangular-shaped variable condensers G and 
H in their respective positions as shown in 
Figure 4. These two instruments are mounted 
by two screws for each condenser. 

Now cut the small connection block Y3 out 
of composition panel material, to the size shown 
in Figure 9 and drill for the binding posts. 
This panel should then be mounted on the 


base AA, by means of three small brass 
brackets AD constructed as shown in Figure 9. 
See Figures 2, 4 and 5 for mounting the con- 
necting block. 

The last job is to cut the small composition 
panel Y2 for mounting the three resistances 
W1, W2 and W3. This is done as shown in 
Figure 9, which gives the dimensions for drill- 
ing and shows the manner in which the units 
are mounted. As this panel is supported by 
the wiring of the set, the directions for mount- 
ing it will be left until later. 


How to Wire the Set 


The design of this set is such that the grid- 
circuit wiring of each of the five tubes may 
be made extremely short and isolated from the 
other circuits. In fact, all the tuning circuits 
and leads are so arranged that short connec- 
tions may be used. As this is the case, the set 
may be wired with bus-bar with little loss in 
efficiency. 

A tinned-copper wire is recommended. It 
should be about 1/16-inch square. All con- 
nections should first be shaped so that they will 
fit and then soldered in place. Start wiring the 
filament circuit as shown in the diagram in 
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Figure 1. Be sure to include the rheostats in 
the correct side of the filament circuits. This 
ts important / l 
In wiring up the potentiometer X be sure 
that the left-hand post of this instrument is 
connected to the negative “A” battery and ine 
penthand post is connected to the positive “A” 

ttery. 
un a wire from the antenna post and loop 
It around coil C, one turn (forming windin 
A) spaced 4 inch in from the outer end o 
the winding as shown in Figure 4. Run the 
other end of this loop over to the top end of 
coil D and from there over to the first switch 
Point on the panel Y1, then connect up the 
rest of the switch points to their respective 
taps on the coil D. e switch lever Q should 
now be connected to the ground binding post 
and the negative A“ battery post on the 
Connection block Y2. 

ow wire up the two condensers E and F 
as shown in Figure 1, with the rotor and 
stator plates connected as shown in the diagram. 

en wire up the grid circuit of the detector 

de which includes the condenser G and the 
8nd-leak I. 

un a wire from the middle post on the 

Potentiometer X to the detector negative “B” 
Post on the connection block. This is the fifth 
Post from the right (looking at the set from 
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the rear). The sixth post should be connected 
with a wire over to the B+ terminal of the 
primary side of the first trans former Nl with 
the remaining terminal connected to the plate 
terminal of the first tube socket. Now connect 
the small variable condenser H, by two wires, 
oe the primary of this same transformer 


Next connect up the secondary of trans- 
former N1 to the correct terminals of the 
second tube socket. 

Then wire up the plate circuit of the second 
tube which includes the primary of the second 
trans former N2 and the first jack MI. The 
seventh binding post on the connecting block is 
for the negative 90-volt amplifier “B” battery 
and the eighth post is for the positive 90-volt 
amplifier “B” battery, which is connected to the 
second-tube plate circuit. 

Now connect up the secondary circuit of 
the second transformer N2 to the grid circuit 
of the third tube. The ninth binding post on 
the connecting block is for the negative “C” 
battery and the tenth binding post is for the 
positive “C” battery. 

The resistances W1, W2 and W3 which are 
fastened to the small panel Y2 are now con- 
nected with bus-wire to the switch points 
and switch lever R and also to the secondary 
terminals of the second transformer N2 as in- 
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VIEW OF THE SET AS SEEN FROM THE LEFT 


Ficure 5: 


This photograph shows the way to mount the condensers and the coil 


set, and specifically the manner of attaching the single turn of bus bar for the coil A. 


dicated in the wiring diagram and shown in 
Figures 1, 2, 4, and 6. 

Now connect the plate circuit of the third 
tube which includes the second jack M2 and 
the proper connections on the input trans- 
former O which are printed on the bottom of 
the transformer. The eleventh post is for the 
negative terminal of the extra 45-volt “B” bat- 
tery used on the two last stages of amplifica- 
tion. This post should be connected by a wire 
to the eighth post. The twelfth post is the 
positive terminal of the extra forty-five volts 
of “B” battery. This should be connected to 
the plate circuit of the three last tubes as 
shown in the wiring diagram in Figure 1. 

Now connect the remaining terminals of the 
input transformer O to the grid circuit of the 
last two tubes, including the “C” battery con- 
nection. 

Connect up the plate circuit of the last two 
tubes which includes the primary connection to 
the output transformer P 

The last job in wiring is to connect the two 
secondary terminals of transformer P to the 


two terminals of the last Jack—M3. This 


completes the wiring. 


How to Install the Set 


After the set has been completely wired, the 
cabinet may be attached by means of wood 
screws inserted up through the base into the 
bottom edges of the cabinet and by smaller 
wood screws (nickel plated) inserted through 
the panel into the edges of the cabinet. 

The binding posts Z on the connection block 
will now protrude through the slot cut for them 
in the back of the cabinet. 

To connect the set, do the following: 


Attach the antenna wire to the first binding 
post at the right (looking from the rear). 

Attach the ground wire to the second post 
from the right. 

The third post from the right should be con- 
nected to the negative “A” battery, 6 volts. 

The fourth post from the right should be con- 
nected to the positive “A” batterv, 6 volts. 

The fifth post from the right should be con- 
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VIEW OF THE SET AS SEEN FROM THE RIGHT 


Ficure 6: This view gives a better idea of how to mount the two push-pull trans- 
formers and the rheostats and resistances. 


nected to the detector negative B“ battery, 
or 20 volts. 
e sixth post from the right should be con- 
nected to the detector positive “B” battery, 
or 20 volts. 
he seventh post from the right should be 
Connected to the amplifier negative “B” bat- 
me: 90 volts. 
e eighth post from the right should be con- 
0 10 2 the amplifier positive “B” battery, 


vo 
T ninth post from the right should be con- 
T Aa to the negative “C” battery, 9 volts. 
5 enth post from the right should be con- 
the Gs to the positive “C” battery. 9 volts. 
conte enth post from the right should be 
wetted to the extra amplifier negative 
The | ttery, 45 volts. 
Stel. hand post should be connected to the 
ie amplifier positive “B” battery, 45 volts. 
Can the detector, insert one UV-200 or one 
În vacuum tube in the first socket J1. 
‘ert one UV-20l-a or one C-301-a tube in 


each of the remaining sockets J2, J3, J4, and J5. 


the wav. 


If the telephones are to be used, the plug 
should be inserted in the first jack Ml, and 
the first two tubes lighted by turning the rheo- 
stat knobs K and LI. Turn rheostat K up 
about three-quarters of the way. Turn rheo- 
stat Ll up about the same distance. This will 
allow of reception from local and distant sta- 
tions with the headphones. If the DX stations 
should be very far away and too weak on the 
first stage, take the plug out of the first jack 
and insert it into the second jack M2. Then 
turn up the rheostat L2 about three-quarters 
of the way, and the signals will now be ampli- 
fied sufficiently to allow reception without 
trouble. If a loudspeaker is to be used, it may 
be plugged into this same second jack M2, 
which should give sufficient volume. However, 
if the DX signals are not quite loud enough 
in this jack, the loudspeaker plug should be 
withdrawn and inserted into the third jack 
M3 and the rheostat I.3 turned up nearly all of 
This will produce plenty of volume 
even on stations located on the other side of 
the continent. 
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THE DRILLING PLAN FOR THE PANEL 


Fictre 7: 
ments. 


This drawing shows where to drill the holes for mounting the instru- 
The correct spacings are given for the holes. 


The holes outlined with a 


double circle should be countersunk. 


Be sure to use a loudspeaker which is capa- 
ble of handling quite considerable amounts of 
power, otherwise it will chatter on account of 
the diaphragm or armature hitting the 
Magnets,* 

Now to put the set into actual operation: 

irst set the two grid-densers. These are 
two small semi-variable condensers in which 
the plates are pressed together or released by 


— — 


With the power amplifier in this set, and a 10-D 

Western Electric loudspeaker (with the transformer 
removed), signals can easily be heard from the 
author's laboratory window, over the valley to the 
next hill, which is about half a mile or so away. 


a thumb-screw, increasing or decreasing the 
capacity. The condenser G should be set with 
the screw turned “all out” (counter-clockwise). 
The condenser H should be set the same way 
and generally it should be turned back about 
1½ complete turns (clockwise). However, this 
depends on how the set is wired and what the 
quality of the detector tube happens to be. If 
the set does not oscillate enough, turn it coun- 
ter-clockwise until it docs. If it oscillates too 
much, turn it clockwise. If screwed down 
too far it will broaden the tuning. The cor- 
rect adjustment can be found when the set 
has been in operation a few days. 

Now refer to the tuning chart given in Fig- 
ure 10. This is something new in tuning. The 
curve in the diagram shows how to tune the 
receiver for the various wavelengths used in 
broadcasting.’ 

There are two scales on the chart, one, run- 
ning up along the left side of the chart, is 
marked into degrees, 0 to 80, which corre- 
sponds to the two dial settings on the condensers 
E and F. The other, running across the lower 
side of the chart, is marked in wavelengths, 
220 to 580 meters. 

Pick out the wavelength of the local station 


THE DIMENSIONS FOR THE CABINET 
Ficure 8: 
front, and side measurements for the walnut cabinet) 
may be turned over for construction to a competent 
cabinet maker who can build it from these directions 


This diagram (which contains the top, 


exactly the right size for the panel. 
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DETAILS OF THE SMALL PANELS AND BRACKETS 


Figure 9: This drawing gives the necessary data for making the two small panels 
for the connecting block and the resistances, and for making the small brass brackets 
for mounting the main panel, the connecting block and the coil set. 


THE AUTOMATIC TUNING CHART 
Figure 107 Paste this on the lid of the cabinet. It shows you how to tune the set 
for a given wavelength. Pick out the vertical line corresponding to the wavelength 
you want (on the lower scale) and follow it until it hits the curved line. At this point 
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on the chart and follow up the vertical line 
which runs through this point on the chart, 
until it crosses the curved black line. At this 
point, follow the horizontal line on the chart, 
which crosses the same spot, until it fetches 
up at the left side of the chart. This will give 
the proper dial settings for the two condens- 
ers E and F, for that particular wavelength. 

First, in tuning in a station, see that the two 
small vernier knobs are set so that they read 
horizontally, then set the two large dials at the 
setting found on the chart for the given wave- 
length. Immediately, the station desired should 
be heard (provided it is transmitting at the 
time). Then swing the switch lever Q to the 
Proper point for the antenna wavelength (loud- 
est point). Now further increase the volume by 
adjusting the vernier of condenser F, and finish 
up with condenser E's vernier. In tuning in 
the first station received the proper settings 
for the grid-leak I should be made. This will 
be found to be with the knob rotated some- 
Where near all the way out (counter-clock- 
wise). Then the proper setting of the de- 
tector rheostat K, and the potentiometer X 
should be made. The potentiometer should be 
set about half way. Rotating the potentiometer 
knob clockwise increases regeneration by vary- 


ing the resistance of the plate circuit and the 
“B” battery potential applied to the detector 
tube. Rotating this knob counter-clockwise 
decreases regeneration. 

The switch R is used to control the volume 
output of the second and third stages of ampli- 
fication; by placing the switch lever R on the 
first point (tap) the volume will be decreased 
and by swinging it to the right, point by point, 
the volume will be increased in steps. It is 
seldom necessary to use the last point to the 
right, even on DX. 

The call letters on the chart include some of 
the larger broadcasting stations heard and 
logged by the author with this set, and prob- 
ably do not include many stations that would 
be heard by listeners on the west coast. For 
these people, it would be a simple matter to 
write in, on the chart, some of their more 
familiar stations. 

It is suggested that the builders of this set, 
cut out the chart in Figure 10 and paste it in 
the lid of the cabinet for ready reference. It 
works on all sets that use the condensers and 
coils specified; it works on any antenna, and 
it works for anybody who can read and set 
the dials. 

The control is automatic. 


OR PICKING UP BROADCASTING STATIONS 

follow the horizontal line, intersecting the same point on the curve, and read the proper 
Setting for both dials on the left-hand scale. Thus for station PII X the wavelength is 
400 meters and the correct dial setting for the condensers E and F is 34\4 and 344 


36 POPULAR RADIO 


— ho 


Armstrong Perry 


A MOTORIZED RADIO STATION FOR POLICE WORK 


This unique automobile, equipped with a powerful transmitting as well as receiving 
set and a collapsible antenna frame, has recently been put into service by the famous 
Scotland Yard officials in London. This portable radio station has been found of 
special value in directing crowds that assemble (for example) on such occasions 
as Derby Day, as it maintains a two-way communication with police headquarters. 


8 


— 


AN INTERIOR VIEW OF 
THE CAR 


The transmitting and receiving radio- 
phone apparatus is securely fastened to 
the side structure of the truck; tt con- 
sists of two shockproof boxes, which 
hold the high-power, air-cooled trans- 
mitting tubes (shown here) and a 
small portable receiver that employs six 
tubes in a cabinet (at the left center); 
the cabinet containing the rest of the 
tuning apparatus for transmitting ts 
seen at the right center and (below the 
shelf) is seen the high and low-tension 
batteries. 


Brown Bros. 


A NEW TEACHER COMES TO TOWN 


The gradual extension of radio to our educational problems may literally 

“bring the world’s greatest scientists and the world’s greatest music” into 

the Little Red Schoolhouse sooner than the more conservative of our 
educators realize. 


The University of 
the Ether 


How will our educators, accustomed to plan courses 
of instruction in terms of the school or college only, 
solve the infinitely larger problem of reaching all the 


people of an entire state? 


By PERCY MACKAYE 


The author of this article is known through- 
out the world as a poet and dramatist of 
unusually vivid imaginative powers. His 
Visualization of the future of radio in the field 
of education is so broad—(and so closely in 
“cord with Popucar Rapio’s own conception 
ol it) —as to open up an entirely new concep- 
tion of what “education” really is and of the 
methods of imparting it.—EDITOR. 


HE discovery of the uses of the 
ether for human communication is 
àS revolutionary as the discoveries of 
opernicus, Columbus and Darwin. 
Vet we are hardly half awake to its 
tremendous implications. 
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Radio, a godlike invention, calls upon 
man to be as godlike in his uses of it; 
yet he toys with it still, like a curious 
groping child, not yet realizing that he 
has found an instrument of Pheœbus 
Apollo that may revolutionize civiliza- 
tion. 

Radio indeed puts upon us a supreme 
test of imagination. Are we humanly 
capable of realizing the new universe 
that it opens upon us with such blind- 
ing suddenness? 

Fresh, divinely potential for human 
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Underwood & Underwood 
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COLLEGE PROFESSORS WHOSE LECTURES GO INTO THE HOME 


While university authorities have been slow to realize the effect that radio ts 

destined to have on educational methods, a few colleges have begun experimenting 

with extension courses that are designed not for mere undergraduate groups but 
for the residents of entire states. 


joy, communion and emancipation, 1s 
this quivering creature of the Apocalypse 
to be harnessed to the dreary, commer- 
cial humdrum of mediocrity which has 
subdued so many noble forerunners of 
invention to the paces of dullness and 
greed? 

Are we to make of radio (or try to 
make of it) just another adjunct of the 
treadmill of organized education? Or 
will we make it the path to a regenera- 
tion of educational life—the gateway to 
a University of the Ether? 

Hudson Maxim gives us a stagger- 
ing sense of the fresh relationships and 
infinite magnitudes involved for us in 
the forces of the ether.* Are such 
widening relationships and magnitudes to 
expand our own minds to larger con- 
ceptions of the nature of education 


*See Porutar Rapro for April, 1923 


itself? Or are they to be ignored or 
minimized to fit the older notions of 
pedagogics which constitute our present 
entrenched and salaried system? 

Fortunately for the breaking of prece- 
dents, those who are interested in radio 
are, from the start, an army of youth- 
ful-hearted enthusiasts, eagerly respon- 
sive to the growth of its human influ- 
ences, “Faith and hope.“ says Coué, 
“are the creative forces.” These en- 
thusiasts already possess faith and hope 
in the powers of their new discovery— 
theirs by adoption, to make of it what- 
ever they are capable of imagining. 

Millions strong, they stand ready to 
be enlisted as charter members of a 
University of the Ether—provided that 
it meets their youthful forward-looking 
demands. | 

What are those demands ? 
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Radio Corporation of America 


A PRACTICAL DEMONSTRATION OF RADIO IN THE CLASSROOM 
As evidence of the possible uses of radio in schools, the Haaren T School of, 


New 


classroom problems. 


York has staged, in collaboration with the local station 


a series of 


Such problems and lectures may be broadcast throughout all 


the schools of a large area. 


First of all, that the offerings. of 
education (whatever forms of a new 
kind of curricula they may assume) 
shall be fascinating. Otherwise, by a 
mere twist of thumb and finger, pupils 
will dismiss their teachers to silence and 
the stellar spaces. 

Does this conception of university 
discipline dismay the established con- 
formist? Probably; and there are other 
conceptions more dismaying to educa- 
tional precedent. 

The University of the Ether will 
be devoid of all systems of outward 
discipline. It will need none, for it will 
be essentially a convocation of the dis- 
embodied. Each physically separate, 
each voluntarily self-disciplined, all of 
its millions of students will commune 
in the ether itself by virtue of the im- 
agination of the educator. 

Necessarily its doors must be open 


to all ages, both sexes, and to all races 
—and necessarily no consequent social 
disharmony can result. For our new 
higher learning there is no racial prob- 
lem involved; there is no age limitation 
to admission; there afte no examina- 
tions; there are no compulsions of any 
sort whatever. 

In brief, this new kind of university 


returns to that basic principle of self- 


teaching which pertains to all healthful 
childhood—the satisfying of curiosity, 
attained by voluntary self-discipline. 
What hardy endurances have been self- 
imposed by childhood in order to study 
an ant-hill or a bee-hive! How fascin- 
ating is the pursuit of all truth until 
it is diverted by substituting some sym- 
bol of blame or honor, failure or suc- 
cess, for the truth itself! 

The University of the Ether deals 
with a new, myriad individualism: 
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by untold numbers it calls not the herd 
but the individual to self-culture. And 
it begins—as all valid education has 
always begun—with art. 

Already radio subsists mainly through 
art—the art of music, the most ele- 
mental of the arts. The education of 
the ether must remain elemental if it 
is to enjoy its vast heritage of prophecy. 
Creative art, the enkindling element of 
all splendid civilization (almost totally 
ignored by our educational system) is 
necessarily the basic sine qua non of 
radio education. 

It is, therefore, by no accident that 
radio stations have, from the first, 
sought their best publicity by broad- 
casting the works of the world's great- 
est composers, through performances 
of symphonies and operas. Closely re- 
lated to these are the works of poets 
and dramatists, which also are coming 
into wide popular demand through the 
ether. 

Obviously the creative genius of the 
world, scientific and artistic, should be 
focused upon this vast new problem 
of ethereal education through some non- 
commercial instrumentality dedicated to 
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the highest public service. Yet what is 
obvious 1s so seldom done that one won- 
ders whether this shining opportunity 
of radio will be developed along obvious 
new paths unprecedented, or obstructed 
by blind alleys of conservatism. 

The Government itself must soon 
recognize these new and mighty educa 
tional factors and problems. Will it 
place them under the static control of 
educational “experts,” grown expert 
through years of experience with a sys- 
tem totally at variance with the ethereal 
principles involved? Or will it bring a 
fresh vision of creative art to seek a 
solution? 

A University of the Ether! The 
still unfathomed powers of radio fling 
their challenge to the youth of the 
world for its noble foundation. 

Some day there will rise in America 
some group of enthusiasts, having the 
requisite vision and necessary capital, 
who will create this education of a 
new order, and who will focus the 
creative imaginations of the world so 
that they may lead its millions in the 
fascinating pursuit of knowledge, beauty 
and delight. 
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SCHOOLBOYS ARE TAUGHT TO BUILD THEIR OWN SETS 


Not only does the educational value lie in the programs received by radio, but also 
in the manual training and technical instruction that is given in the design and con- 


Struction of the apparatus. 


This picture shows a 


“radio class” in the Lane High 


School of Chicago. 


00,000,000,000,000,000,000,000 


Electrons 
for a Cent 


The same electrons that run the vacuum tubes 

used in radio also fly about in even the most 

solid matter. They constitute nearly all that 

is known about electricity. This article will 

give you a picturesque conception of them 
that you can understand. 


By E. E. FREE, Ph.D. 


D spite of all the talk nowadays 
about electrons, there are not many 
people who have any clear idea of just 
what an electron is. It is like the Ulti- 
mate Consumer or the Average Ameri- 
can. We have been hearing about these 
individuals for years, but they don’t 
mean anything to us. We wouldn’t 
know either of them if we saw him. 

No more would most of us know an 
electron. We have heard the scientists 
say that “electrons compose all kinds 
of matter,” which means all substances, 
even the substance of the human body. 
We know, too, that electrons constitute 
electricity and that as such they light 
our lamps and run our street cars. We 
know that they work the vacuum tube, 
that without them there would be no 
radio. It is electrons that produce light. 
Food is electrons. Fire is electrons en- 
gaged among themselves in some rather 
spectacular separations and recombina- 
tions. Lightning is a crowd of elec- 
trons in a great hurry. Pretty much 
everything that goes on in the universe 
has these electrons, somehow, at the 
bottom of it. 

But just what ts an electron? How 
large is it? What would it look like if 
we could make it large enough (or 
ourselves small enough) so that we 
could see it? Where do the electrons 
stay when they are not at work? How 
much electricity is there in one of them? 
Are there a million electrons in the 
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TAKING A DOSE OF ELECTRONS 


Electricity enough to light a lamp can be 
passed through the human body safely—pro- 
vided that high-frequency current is used. 


human body or a million millions or 
still more than this? How many elec- 
trons can you buy for a cent? 

These questions are by no means un- 
answerable. The electron is just as 
definite a thing, really, as an apple or 
a locomotive. It is possible to form 
just as clear a mental picture of an 
electron as you have now of everyday 
things like these. 

This article is an attempt to help 
you do it. If you are already on speak- 
ing terms with electrons, here is where 
you stop. But if you are not sure you 
would know one if you met it, read on. 

Let us begin with the scientific 
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Gencral Electric 


A VAST THOROUGHFARE 
FOR ELECTRONS 


When this lamp, the largest ever made, is 

lighted there pass through it every second 

17,000, 000,000,000, 000. 000, % electrons. But 

vast as this number is it is still only about onc- 

fortieth as many as are contained all the time 
inside a single copper penny. 


statement that electrons compose all 
kinds of matter. In front of me there 
lies an ordinary copper cent. It is com- 
posed, of course, of one kind of matter 
copper. It contains, as the scientists 
say, atoms of copper. It is inside these 
copper atoms that we must look for 
the electrons. 

The human eye is far too coarse an 
instrument to see these atoms or elec- 
trons, or indeed to see inside the matter 
of the copper at all. But by using X 
rays and by various other scientific 
methods scientists have been able to 
“see” indirectly into the mass of cop- 
per, as well as into many other kinds 
of matter, and to explore the arrange- 
ment of the atoms and electrons. 

To get an idea of what the scientists 
have found out, let us imagine that we 
possess that convenient ability of the 
magicians in the stories, and can make 
things larger or smaller just as we 
wish. Let us take this copper cent that 
I have in front of me and make it 
swell until it 1s a foot in diameter; 
then a mile, then a hundred miles, and 
so on until it is large enough to stretch 
all the way across the United States 
from New York to San Francisco. It 
would be, then, about 2,550 miles in 
diameter and the edges of it would 
tower 170 miles into the air, for we 
must imagine the cent to increase in 
thickness to the same degree that it 
increases in breadth. 

If we stand now at the edge of this 
enlarged cent and look at it we will be 
able to see inside the mass of it. We 
would expect, of course, to see the 
atoms and electrons and to determine 
just how they are held together and 
arranged. 

Here comes the surprise. If we 
really could enlarge a cent in this way, 
and if you and I stood side by side at 
the towering edge of it and peered into 
its interior, what we actually would see 
would be absolutely nothing! 

By being stretched out so that it 
reached from New York to San Fran- 
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The round balls are the atomic nuclei. 


diameter. 


i _ If a copper penny ts enlarged to cover the 
carth’s orbit, as described in this article, these nuclei would be eleven inches in 


The distance from A to B would be two and a half miles, and the 


distance from A to C three and a half m'es. 


«isco the copper in a cent piece would 
vecome entirely invisible. 

But if instead of using our unaided 
eyes we got a microscope and focussed 
it on the inside of our enlarged penny, 
just as a bacteriologist focusses his 
microscope on the tiny germs in a drop 
of water, we would see what we are 
looking for. Every two inches or so all 
through the space occupied by what had 
heen the copper we would see a little 
floating speck, smaller even than a grain 
of dust. These specks would be rela- 
tively stationary, as though they were 
little balls strung on invisible wires, or 
like the grapes in a fruit jelly; a great 
deal of jelly, of course, and very few 
grapes. 

These specks are the central masses 
of the copper atoms, what scientists call 
the atomic nuclei. The electrons, which 
are still smaller, we would not be able 
to see at all. 

In order to see them we must use 
our magical powers again and enlarge 
the cent some more. Suppose we let it 


swell now until it is larger than the 
whole earth, larger than the sun, as 
large, finally, as the earth’s orbit. It 
would be, then, a great copper disk 
189,000,000 miles in diameter. The sun 
would be at its center and the earth 
would be rolling, once cach year, 
around its edge. What would the atoms 
and electrons inside it look like now? 
The little specks that we could just 
see before with the help of a micro- 
scope, the nuclei of the copper atoms, 
would show up now as roundish things 
about eleven inches in diameter, like 
old-fashioned cannon balls or small- 
sized goldfish globes. And now for the 
first time we would see the electrons 


too. 
These would be roundish balls, also, 
each about three inches in diameter, 


but they would not be quite spherical. 
Instead they are flattened a little on two 
sides, like a ball of soft rubber when 
vou squeeze it between the palms of 
vour hands. In our enlarged, earth’s- 
orbit-sized cent the electrons would he 
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General Electric 


ELECTRONS ESCAPING FROM A CHARGED WHEEL 
This photograph shows a three-foot pinwheel charged to a potential of 900.000 
volts. There are so many electrons on it that they crowd cach other off the edge. 
thus making the glow that appears all around the wheel. 


about the size and shape of a fairly 
large turnip. There would be 29 of 
them for each copper atom, correspond- 
ing, that is, to each one of the eleven- 
inch globes. 


These electrons would not be still. 
Far from it. They would be flying 
about at tremendous speeds, each one 
in an orbit around its particular atomic 
nucleus much as the planets and comets 
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ARE THERE ELECTRONS IN THE SUN’S CORONA? 


-c is the glow around the sun as it becomes visible during a total eclipse. 
t with the electron glow on the opposite page. 


Com- 
It is possible that the solar 


corona is composed in part of electrons escaping from the sun. 


through space in their orbits around 


fi 
fee sun 
I say 


real 
Pa order to see all of it at once. 
in 


that this is what we would see, 
ly we would need telescopic eyes 
For 


in this vastly enlarged cent piece the 
eleven-inch globes, each of them the 
nucleus of a copper atom, would be 
over two and a half miles apart. If 
you and I (keeping, of course. our 
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ordinary size) were to step inside this 
enlarged model of a copper cent we 
would seem to ourselves to be in almost 
empty space. Close at hand we might 
see, perhaps, one of the globular eleven- 
inch nuclei. Off in the distance, two 
and a half miles away in each of eight 
directions, would be more of these 
eleven-inch globes. Still others would 
lie farther away, one after another all 
the way to the other side of the earth’s 
orbit. But even the nearest ones would 
be quite invisible without a telescope. 

In the space around us the electrons 
would be moving; some of them far 
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General Electric 
A VALUABLE USE FOR ELECTRONS 


In this X-ray tube tt is a rapid stream of elec- 
trons impinging against the upper electrode 
that produces the X rays. 


too rapidly to be visible at all, others 
slowly enough, perhaps, so that we 
could catch a momentary glimpse of 
them as they whizzed by. In the two 
and a half mile space surrounding us in 
all directions, between us, that is, and 
the eight nearest other nuclei, there 
would be about 150 electrons; 29 of 
them revolving around the nucleus near 
which we are standing, the others be- 
longing to the other nuclei off in the 
distance. 

This is not very many electrons for 
so much space. About 150 little balls 
the size of turnips do not go far to- 
ward filling up some sixty cubic miles 
of emptiness, They are about as little 
crowded, these electrons in matter, as 
three very small mosquitoes would be 
inside the dome of the Capitol at 
Washington. : 

This is one of the most astonishing 
things about matter, this great empti- 
ness of it. A copper cent seems solid 
to us merely because of the grossness 
of our senses. Really it is the openest 
kind of a sieve. Just as you can see 
with a microscope the holes between 
the threads of what seems to be a close- 
woven cloth, so if you had a micro- 
scope powerful enough you could see 
the holes in matter. You would see, 
in fact, that matter is nearly all holes. 
Only about two one-hundred-trillionths 
of the space inside a piece of copper is 
occupied by anything solid, by the elec- 
trons and nuclei. All the rest of the 
space, so far as we know, is absolutely 
empty. 

But we are talking about electrons. 
Let us get back to them. 

The movable electrons, the ones that 
fly about like planets in their orbits 
around the nucleus, are not the only 
electrons in the atom. There are some 
others inside the nucleus itself. The 
eleven-inch globe of our enlarged cent 
is made up in part of the three-inch 
turnip-shaped electrons. In the copper 
atom there are believed to be 15 of 
these internal electrons in each nucleus. 
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THE ELECTRON ORBITS IN A COPPER ATOM 
These lines show a few of the orbits followed by the 29 electrons that revolve around 
the nucleus of a copper atom, as worked out by Prof. Nils Bohr of the University of 
Copenhagen, one of the world’s greatest authorities on the structure of atoms. 


y inside it amd are a permanent 


They sta 


of Jt. í 
8 are, then, in each copper atom 


f 44 electrons; 15 of them in 

mic nucleus and the other 29 
the at in the planetary orbits out- 
3 t. In the whole of a copper cent 
are about 700,000, 000.000.000. 
40 000 OOO electrons, which is a figure 


vast that it doesn't mean anything 


ad to count out one by one all 
electrons that are in a cent. And 
you got all the people in the 

‘ted States to help you. And then 
Unı se that every man, woman and 
an a obk a handful of electrons out of 
chil nt and began to count them. And 
the oo e that everybody kept on count- 
suUpPP em at the rate of five a second 
ing t h is a lot faster than J can count 
(an ), night and day, without stop- 


suppose 


ping for food or sleep. How long do 
you think it would take to get the job 
done? 

Even with 120,000,000 people to 
help you it would take almost exactly 
thirty-six million years. 

That is the number of electrons you 
can get, not only for a cent, but in a 
cent! | 

In larger things like a silver dollar, 
or a beefsteak or your own body, the 
number of electrons is correspondingly 
great. There are in the average man, 
for example, about 20,000 times as 
many electrons as there are in a copper 
cent. You can figure for yourself how 
long it would take to count them. In 
the ancient mythology the symbol of an 
impossible task was to carry water in 
a sieve. A much more impossible one 
would be to count the electrons inside 
yourself, 

The next question that we have to 
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tackle is just what this excessively tiny 
and still more excessively numerous 
electron really is. 

The answer is that it is electricity. 
It is a little, flattened, turnip-shaped 
ball of electricity. An electric current 
in a wire is merely a lot of these elec- 
trons, loose ones this time, rolling 
along in among the attached, planetary 
electrons of the metal. Or “flying 
along” is a better simile, for the loose 
electrons of an electric current fly about, 
really, in a good deal the same way as 
the attached electrons do, except that 
they are not held fast to individual 
atoms and do not move in regular orbits. 

To take an illustration from as— 
tronomy, these loose electrons are like 
the strange comets that occasionally 
visit our solar system and then go off 
about their own business into space, 
never to be seen again by us. The 
attached electrons, on the other hand, 
are like the soberer, stay-at-home plan- 
ets of our solar system, the earth 
and Mars and the rest. 

An electric lamp gives light because 
of these wandering electrons. The fila- 
ment in the lamp is really a very fine 
metal wire. It is made up, just as our 
copper cent is, of a lot of atomic 
nuclei which are relatively quite far 
apart and of some electrons that move 


in orbits around them. Suppose, now, 
that you pass an electric current 
through this filament. This means that 
you drive in a lot of loose electrons at 
one end of the filament and that they 
hurry through it to get out at the 
other end and back again into the 
electric supply wires. 

As they go they stir things up quite 


a lot. They jostle the atomic nuclei 
in the filament and the stay-at-home 
electrons that belong to them. The 
nuclei and electrons resent this. They 


get hot, not figuratively but literally. 
That is why the filament shines. The 
electrons passing through it have heated 
it. If you fire a lot of bullets very 
rapidly into a board from a machine 
gun the board will get warm. So does 
the filament wire when you fire a lot 
of electrons through it. 

Like all figures that concern elec- 
trons, the number of them in an electric 
current is stupendous. Through the 
filament of the ordinary 60-watt elec- 
tric lamp there pass each second about 
3,500,000,000,000.000,000 of them. This 
is only about one two-hundred-thou- 
sandth as many as are held all the 
time inside a copper cent, but it 1s quite 
a lot just the same. It would take 
some time to count them even if you 
had help. 


Keep Off the Ether During European Tests 


Tue tests of transatlantic amateur communication will be held 
on the evenings of December 22 to January 10, inclusive. Amer- 
ican amateurs are requested by the Amateur Radio Relay League 
not to transmit, but to confine their efforts to attempts to pick up 
the messages of their European colleagues. It asks that all Amer- 
ican transmitters remain silent between 8.00 P.M. and 1.00 A.M., 
Eastern Standard Time, on the evenings mentioned; otherwise 


local interference may prevent the success of the tests. 
Central, Mountain or Pacific Time, subtract one, 
hours respectively from the times given. 


180 to 220 meters. 


For 
wo Or three 
The tests «nll be on 


Broadcast listeners who can read code should 


be able to hear some of the messages. 


DOUBLE-CIRCUIT SPIDERWEB CRYSTAL CIRCUIT 


rts: Not more than $17.00. web coils nearer together or farther apart. 
Corto) ty. Very good. l ; Ease of construction: Not complicated. á 
Sele ation: Fairly simple. The two circuits Approximate range: 15 miles. 
Oper tuned by means of variable condensers Outstanding feature: The tuning with this 
4 the coupling between the circuits is eas- __ type of tuner is as sharp as it is possible to 
ily adjusted by swinging the two spider- get with a crystal set. 


100 BEST HOOK-UPS 


INSTALLMENT NO. 3 


THis feature of the magazine is designed to help the radio novice in the selection 
of the set best suited to his needs and to his purse. The ranges given are averages 


only: they will vary from 50 to 500 percent. The previous hook-ups of this 
series include: 
12 ductive! Coupled Crystal F/ ĩðVA/ tee a Saatet Range 15 miles; cost $10.00 
The Con tively Tuned Crystal Circuit / Glan ee Eee. or oe s 15 miles: $15.00 
The Indusi nation Tuned-plate, Ultra-audion Cir cuil cece ceececcce = 500 miles; “ $25.00 
The Com Day Single- control Regenerative Cir cui cece cccccccee 5 500 miles; “ $12.00 
The Man- dio-frequency and Regenerative - detector Circuit.................... = 500 miles; “ $28.00 
. sac ued eae oean da ee ask 500 miles; “ $50.00 
The Sd Etz Circuit, with Two Stages of Audio Amplifi cation 1.500 miles; 335.00 
The Reins Honeycomb Regenerative Circuit with Two Stages of Amplification. ‘ 1,000 miles; “ $35.0 
Triplgimes Reflex Circuit „„ 6 „ „„ „% „ „% HCC ER ERE PCO R ERODE ECO De oe em ee oes 8 500 miles; se 40 00 
Tbe ; 
IN DECEMBER, 1923 l _ B 
eee 7 a 5 uned C stal Genn... escs eia SRE Oe! ES E E E E E ‘$ 15 miles; a $12.00 
The Capacity anden Circuit .. F ↄ Oh SACRE A 65000 miles; “ $12.00 
ial and Crystal Reflex Circuit J oe Ce ewe fee oe 55 1.000 miles; “ $28.00 
Single- tu? Variometer, Variocoupler Circuit VVV W a 500 miles; “ $30.00 
T Ter coil Honeycomb Regenerative Receiver with One Stage of Audio- , 
The Fie y Amplificatio n ) C ate 3 800 miles: $30.00 
freq Super-regenerative Circuit... . 17 fee 1.000 miles; “ $45.00 
Two. tube DX Three-circuit Regenerative Receiver with Two Stages of Audio- , 
Modifie ene, mp nnn, 8 „ Te 1,500 miles; ‘* $35.00 
freq er- coupled Radio-frequency Circuit with Vacuum-tube Detector s 1.000 miles; * $35.00 
Transfor Acmedyne Circuit with Two Stages of Compensated Radio -frequency , 
Modifeiplification and Two Stages of Audio-frequency Amplification .......... 2.500 miles; “ $60.00 


pu ...... —b——V—ß——— 
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Cost of parts: Not more than $12.00 (Note: 
The costs of tubes and batteries are consid- 
ered “extras” and are not included in the 
costs given in these descriptions). 

Selectivity: Not especially selective. 

Operation: Most simple. The variometer is 
the only control for tuning. The rheostat 


- A+ 


: SINGLE-CIRCUIT 
= NON-REGENERATIVE RECEIVER 


is set once for the correct filament brilliancy. 

Ease of construction: Most easy to make. 

Approximate range: 100 miles. 

Outstanding features: The simplest vacuum- 
tube set to build and one that will give ut- 
most clarity of reception (though not very 
strong signals). It cannot re-radiate. 


— TRIPLE-COIL REGENERATIVE SET 


Cost of parts: Not more than $22.00. 

Selectivity: Good. 

Operation: Fairly simple. For more selective 
work, a variable condenser should be con- 
nected across the secondary coil. As shown 
above, the circuit is operated with coil P and 
coil S closely coupled together. 

Ease of construction: The building of such 
a set is a little more difficult than the single- 
circuit regenerative receiver but the better 


results in tuning will be worth the extra 
trouble. 


Approximate range: 500 miles. 


Outstanding features: The set will tune more 
sharply than the single-circuit type and can 
be used for reception on all wavelengths by 
merely changing the coils; large ones are 
used for the higher waves and small ones 
for the lower wavelengths. 


POPULAR RADIO 51 


£ F G 
C 8 
l 00000 z (id | reL 
— | 
Raat o 
S - 5 
— D 
= Ss . „ 
W 
2 — SINGLE-TUBE 4-CIRCUIT A” B"225 WK 
= RECEIVER 


Cost of parts: Not more than $24.00. 
i tv Xce ent. 
„„ Simple. The condenser Cl should 
1 of the correct value to put the set into 
table condition and then the condenser E 
> adjusted so that the circuit is just on the 
hi hly regenerative point. All tuning is then 
accomplished with the condenser F and the 
antenna switch x = 
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Ease of construction: Not complicated. Be 
sure that the best parts are obtained and the 
results will exceed expectations. Poor parts 
render the circuit useless. 

Approximate range: 1,000 miles. 

Outstanding features: The regeneration is in- 
dependent of wavelength. The selectivity 


and sensitivity of this type of receiver are 
noteworthy. 
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THE CONDUCTIVELY-COUPLED, TUNED- PLATE REGENERATIVE CIRCUIT 
WITH ONE STAGE OF AUDIO-FREQUENCY AMPLIFICATION. 


t of parts: Not more than $30.00 
Fair. 


Cos 
„ d. Th 
son: Not very complicated. e anten- 
OP ge wied by 2 1 a tapped switch, 
no secondary by means of a variable con- 
1 and the regeneration is controlled by 
E variometer. 


Ease of construction: Just an ordinary ac- 
quaintance with tools and some ability in 
wiring up the circuit is necessary. 

Approximate range: 800 to 1,000 miles. 

Outstanding features: Easy to operate and 
will bring in distance with good volume on 
a pair of telephones. Good for amateur 
CW reception. 
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ONE STAGE OF RESISTANCE-COUPLED, RADIO-FREQUENCY AMPLIFI- 
CATION ADDED TO THE SINGLE-CIRCUIT REGENERATIVE RECEIVER 


Cost of parts: Not more than $30.00 trolled by the feed-back honeycomb coil LA. 
Selectivity: Good. Ease of construction: Fairly complicated. 
Operation: Not too complicated. The antenna Approximate range: 800 to 1,000 miles. 

is tuned with a variable condenser. The Outstanding feature: The use of this 

grid circuit of the first tube is stabilized by of radio-frequency amplification added be- 


means of a potentiometer to prevent oscil- fore the detector tube in the single-circuit 
lation. The grid circuit of the second tube regenerator prevents this circuit from re- 
is tuned by a second variable condenser, and radiating; at the same time it increases its 
regeneration in the detector circuit is con- sensitivity and selectivity. 


ENGLISH TUNED-PLATE, RADIO-FREQUENCY AMPLIFIER WITH DETECTOR 
AND ONE STAGE OF AUDIO-FREQUENCY AMPLIFICATION 


Cost of parts: Not more than $35.00. tained with a little patience and experi- 

Selectivity: Excellent. mentation. 

Operation: Rather complicated for a beginner. Approximate range: 1,500 to 2,000 miles. 

Ease of construction: This is a difficult circuit Outstanding feature: Will not re-radiate if 
to get going properly—but the trouble is handled properly and is especially sensitive 
worth while, and good results can be at- on weak distant signals. 
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TWO STAGES OF TRANSFORMER-COUPLED, RADIO-FREQUENCY AMPLIFI- 
CATION ADDED TO THE TWIN-VARIOMETER, VARIO- 
COUPLER, REGENERATIVE CIRCUIT 


Cost of parts: Not more than $50.00. 

Selectivity: d. 

Operation: Complicated. The antenna must 
be tuned with the tapped switch and the 
variable condenser. There are two poten- 
tiometer adjustments, one for the stabilizer 
for the radio-frequency tubes and one for 
adjusting the plate potential of the detector 
tube. Then the output circuit of the second 
radio-frequency tube must be tuned with the 
variable condenser, and the regular tuning 
of the variometers in the grid and plate cir- 
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cuits of the detector must be done before 
the signal is tuned in properly. 


Ease of construction: Fairly complicated. 
Approximate range: 1,500 miles. 


Outstanding features: Is reliable for distance 
reception without the audio-frequency ampli- 
fication that is usually used with this de- 
tector circuit. The radio-frequency ampli- 
fication brings in the distance with much 
greater strength without appreciably in- 
creasing the local signals. 


TWO STAGES OF RADIO, DETECTOR, AND TWO STAGES OF AUDIO- 
FREQUENCY AMPLIFICATION 


Cost of parts: Not more than $50.00. 
Selectivity: Good. 


Operation: Simple. Only one control for tun- 
ing; the variable condenser. The two po- 
tentiometers are used as stabilizers for the 
control of regeneration in the radio-fre- 
quency stages. 


Ease of construction: More or less compli- 
cated. There are a number of precautions 
that must be taken to get the circuit to func- 
tion properly. 

Approximate range: 
antenna). 

Outstanding features: No outdoor antenna 
necessary and simplicity of tuning. 


500 miles (on a loop 


THE COMPLETED REFLECTOR 
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It is composed of A, an ordinary wooden chopping bowl; D, the head telephones, 
and E, the spring wire clips for holding the telephones. 


HOW TO MAKE A 
Chopping Bowl Loudspeaker 


—at a cost for parts not exceeding 25 cents 


By SPENCER BOYD 


HE device described in this article 

is a loudspeaker that does not 
magnify the total sound energy from 
the headphones; it merely concentrates 
it in one direction. Devices of this kind 
have been called “reflectors” because 
they reflect the signals from the headset 
in much the same manner that a me- 
tallic mirror reflects light from an elec- 
tric bulb. A device of this type, though, 
is not to be confused with loudspeakers 
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which actually do amplify; it will be 
found, however, to be an improvement 
over telephones lying upon a table or 
hanging on the wall. 

The reflector described here is easily 
made and the parts should not cost over 
25 cents. 

It will be seen that both of the receiv- 
ing telephones of a headset may be held 
in place before the reflecting bowl with- 
out even removing the receivers from the 
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HOW TO BEND THE 
WIRES THAT HOLD 
THE BOWL 


Ficure 1: The stiff tron wire is 
bent into shape as shown at the 
right and the two ends are bent 
into circular form at F, for fas- 
tening to the bowl with screws. 


headband. This is a distinct advantage 
over many devices of this sort and also 
furnishes increased volume, because both 
telephones are used at once. 


The Parts That are Needed 


1 wooden chopping bowl about 24’ inches 
deep and 10 inches in diameter; 

1 piece - inch wood 61⁄4 inches by 6 inches; 

1 piece A- inch wood 1 inch by 6 inches; 

3 feet of stiff iron wire, about No. 16; 

2 34-inch flat- head screws; 

2 %-inch flat-head screws; 

1 1-inch flat head screw. 


The chopping bowl may be procured 
from a hardware or ten-cent store; this 
forms the reflector. If the bowl is found 
to be impregnated with paraffin this 


should be removed by washing with gaso- 
line. The large piece of wood forms the 
base of the reflector; the smaller piece is 
used as a support for the bowl. 

Finish off the wooden parts with sand- 
paper and then assemble them. The sup- 
port is fastened to the base (see Figure 
2) by means of the one-inch screw, 
which passes up through the base into 
the lower end of the support. The bowl 
is fastened by one screw passing through 
its center into the support and one screw 
passing through its lower edge into the 
base. When the parts are assembled 
they may be stained and then given a 
coat of shellac, or they may be waxed. 


HOW TO BUILD 
THE BASE 


Figure 2: The bowl 
A, is fastened to the 


upright piece of 
wood and the 
base by ordinary 


wood-screws. The 
method of fastening 
the telephone sup- 
porting assembly is 
shown at B. 
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The stiff iron wire may be procured 
from a large hardware store. This wire 
is bent as shown in Figure 1, and forms 
a holder for the telephones. The two 
large loops of wire hold the telephones 
firmly by the rims of the phone caps. 
Each end of the wire is twisted into a 
small loop: screws passing through these 
loops secure the holder to the reflecting 
bowl. 

The holder should be so adjusted 
that when the telephones are inserted in 
it (facing the bowl) they will be held 
securely A-inch away from the reflecting 
surface. 


Gilliams Service 


In use, the telephones may be either 
taken from the headband and left in the 
holder, or left in the headband and 
slipped in and out of the holder at will. 
The stiff iron wire will always hold the 
telephones firmly and yet permit them to 
be easily taken out. 

This reflector has been tried out in 
comparison with several loudspeaking 
devices, costing up to $15, and has been 
compared favorably with all of them. 
Keep in mind, however, that this device 
only reflects the sound of the headset, so 
be sure to use a good, loudspeaking pair 
of phones. 


THE FIRST “RADIO CHURCH” 
In conservative old Boston this unusual little chapel, mounted on a motor car and 


equipped with a radio receiver and loudspeaker, 
This chapel is conducted by William H. Morgan and his wife, who drive 


months. 


has been operating for several 


the vehicle through the streets, stop at strategic corners—and assemble crowds 
by tuning in on a broadcast program. 


HOW TO 


READ A DIAGRAM 


Part II 


Every radio fan should be familiar with the common symbols 


used in the diagrams of radio circuits. 


They are few in number, 


and a knowledge of them is necessary to the understanding of 


hook-up drawings. 


This two-part article has been carefully pre- 


pared for the special bencfit of the beginner in radio; it shows 
both the apparatus and the symbol that identifies it. KEEP THIS 
ARTICLE FOR REFERENCE! 


By ALBERT G. CRAIG 


TELEPHONE JAcK—The telephone jack gives 
us a means of using either the detector, or one 
or more stages of amplification at will, The 
ordinary jack for all but the last stage of 
amplification has four terminals; the two out- 
side terminals are connected in series in the 
plate circuit of the preceding tube, that is, one 
to the “B” battery positive and one to the plate 
of the tube; the two inside terminals are con- 
nected to the primary of the following ampli- 


fying transformer. When the plug is not in- 
serted in the jack, the plate wire should make 
contact with the terminal marked P on the 
transformer and the “B” battery wire should 
make contact with the terminal B on the trans- 
former, through the fingers of the jack. The 
last jack has two terminals and these are con- 
nected in series in the plate circuit of the pre- 
ceding tube. The jack furnishes a convenient 


method for “plugging in” the headphones. 


KEY— The key is used for breaking up the 
high-frequency current into dots and dashes for 
radio telegraphy. In the old-time spark trans- 
mitters the keys were very ponderous and un- 
wieldy due to the fact that they had to handle 
(directly) very large currents, being inserted 
in series with the primary circuit of the power 
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transformer. However, with continuous-wave 
apparatus there are places where ever. a small 
key may be inserted so that it will control the 
energy from several large vacuum tubes. There 
are always two connections to the key, these 
heing shown by the two wires running to it in 
the diagram. 


Digitized by Google 
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Loose CoupLer—The loose coupler is an 
older and less convenient device than the vario- 
coupler, for coupling the primary and second- 
ary circuits. The primary coil is stationary and 
is usually provided with a slider for varying the 
inductance by single turns. The secondary coil 
slides in and out of the primary to vary the 
coupling, and is provided with approximately 


half a dozen switch points to change its in- 
ductance value. There are two primary con- 
nections, one to the slider and one to one end 
of the coil. Also there are two secondary con- 
nections, one to the switch arm and one to one 
end of the coil. The construction of the loose 
coupler makes it inconvenient for panel mount- 
ing and it has gradually fallen into disuse. 


MIcROoPHONE—The ordinary carbon-grain 
microphone consists of two metal plates with a 
number of carbon grains between them. These 
two plates form the two connections to the 
microphone, and they are insulated from each 
other, of course, except through the path fur- 
nished by the carbon grains. To one of the 
plates the diaphragm of the microphone is at- 


tached and the varying pressure of the dia- 
phragm (caused by the sound waves) is trans- 
ferred to the carbon grains. This changes the 
resistance of the microphone and consequently 
the amount of current which is flowing through 
it, so that the amount of current at any in- 
stant is representative of the sound wave 
striking the diaphragm at that time. 


TELEPHONE PLuG—In connection with a jack, 
the telephone plug may be used to insert any 
given pair of telephones or any loudspeaker in 
the set instantly. There are two connections to 
the plug, one to the tip and one to the sleeve, 
and the two terminals of the telephones or the 
loudspeaker are merely joined to these. When 
a two-circuit jack 1s in the normal position, 
without the plug inserted, each outside spring 
makes contact with the corresponding inside 


spring and the circuit is completed through the 


following transformer. When the plug is in- 
serted, contact between the outside and inside 
springs is broken, and the tip and sleeve of 
the plug make contact with the outside springs 
of the jack, completing the circuit through the 
telephones. This places the telephones in the 
plate circuit of the preceding tube and discon- 
nects the succeeding stages from the telephones 
and other stages of amplification. 
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POTENTIOMETER—The theory of the potentio- 
meter is based on the fact that the potential or 
voltage of a wire varies uniformly along its 


length from negative to positive, and that by. 


tapping off at various points along the wire or 
resistance we can get any desired potential 
within the range of the battery. The two out- 
side terminals of the potentiometer (ends of 
the winding) are connected across the “A” bat- 
tery and the desired potential is obtained by 
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CHEMICAL RECTIFIER—The chemical rectifier 
cell usually consists of one lead and one alu- 
minum electrode immersed in a saturated borax 
solution. For battery charging, two to four 
cells having large electrodes may be connected 
in parallel in order to carry the heavy current. 
On the other hand for rectifying the plate cur- 
rent for vacuum tubes, a number of cells that 
have smaller electrodes are connected in series, 
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moving the third connection (the pointer) to 
different points from negative to positive. There 
are two principal uses for the potentiometer, 
the first being to vary the plate potential of a 
soft detector tube by connecting the negative 
“B” battery lead to the pointer of the potentio- 
meter, and the second to vary the grid potential 
of radio-frequency amplifying tubes by con- 
necting the grid return to the pointer. This 
allows a six-volt variation in either position. 
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as the voltage is high and the current is low. 
The chemical rectifier is not very economical 
for battery charging as most often used, due 
to the fact that the current is most always cut 
down by a rheostat and a large part of the 
energy is lost in the rheostat in the form of 
heat. There are two connections to the recti- 
fier, one to the positive aluminum electrode and 
one to the negative lead electrode. 


RectTtFier TuseE—The rectifier tube is a two- 
element tube and will always have three ter- 
minals. Two of these are for lighting the 
filament and the third is the plate terminal of 
the tube. The filament-lighting circuit is 
merely an auxiliary circuit; the connections of 
the rectifying circuit proper are to one of the 
filament terminals and the plate terminal of 
the rectifier tube. The source of current to 
be rectified is connected in series with the 


rectifier tube; since the current can only pass 
from the plate to the hot filament, the filament 
is always the positive pole and the plate the 
negative pole of the rectifier. Rectifiers range 
from the Tungar type (a low-voltage, high- 
current tube for battery charging) to the high- 
voltage rectifiers handling several thousand 
volts for the plate supply of large vacuum 
tubes that are used in transoceanic high-power 
telegraph transmitters. 
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Fixep RESISTANCE—The fixed resistance can 
be used to couple amplifier circuits together, 
being placed in the plate circuit of one tube and 
the voltage drop across it used to operate the 
succeeding tube. Resistance coupling is not eco- 
nomical because a large quantity of the plate- 
circuit energy is lost in the resistance in the 
form of heat. On the other hand it has the 
advantage of amplifying nearly all frequencies 


N 
used in radio uniformly, and thus does not give 
distorted signals. The fixed resistance has two 
terminals, one at each end of the resistance 
element. The element may take the form of 
a continuous winding of wire or may be made 
up of some high- resistance material such as 
carbon or graphite. It should generally be 
non- inductive; in some circuits this is impera- 
tive but in others it doesn't matter. 


RHEOS TAT — As the voltage of a battery 
gradually decreases with use, all tubes are de- 
signed to operate at a voltage somewhat less 
than that of the battery they are to be used 
with. The rheostat should, therefore, have 
sufficient resistance to cut the battery voltage 
down to the proper tube rating. Also the cur- 
rent- carrying capacity of the rheostat should be 
large enough to prevent undue heating; for in- 


Spark Coll. — The spark coil is an instru- 
ment used to obtain a voltage high enough to 
jump a specified air gap, the discharge across 
the gap being used to send out waves at a 
radio frequency. The primary consists of a 
small number of turns and the secondary of 
many turns of fine wire, both being wound 
about a laminated iron core. A method of in- 
terrupting the primary circuit at regular inter- 
vals is provided, and this interruption gives us 


stance, an ordinary commercial 50-ohm rheostat 
would burn out immediately if used with a tube 
drawing one ampere or more. However, do 
not worry if the rheostat heats up to a certain 
extent, as that is the way the energy lost in it 
is dissipated. The rheostat has two connec- 
tions, one to the pointer and one to one end of 
the winding. Use a rheostat with your tubes 
of the resistance specified by the manufacturer. 


an alternating secondary current of very high 
voltage. This current is used to charge a con- 
denser until the voltage is sufficient to break 
down the air of the spark gap and discharge 
across the gap. Generally there are four connec- 
tions to the spark coil, two to the primary and 
two to the secondary. The interrupter is usually 
made integral with the coil and placed in the 
primary circuit. However, the interrupter may 
be separate if connected properly in the circuit. 
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SparK Gap—For any form of spark trans- 
mitter, some kind of spark gap must be pro- 
vided. This is the point where the energy we 
put in the transmitter is changed from an 
audio frequency to radio frequency. The gap 
may be a plain two-electrode gap, a quenched 
gap, or a rotary gap. The various forms of 
spark gaps are used to give a better tone or 
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SwrrckEks— The most common switches used 
in radio are the following: single-pole, single- 
throw (SPST) with two connections, single- 
pole, double-throw (SPDT) with three con- 
nections, double-pole, single-throw (DPST) 
with four connections and double-pole, double- 
throw (DPDT) with six connections. These 
switches are made up in standard form and also 
in a special anti-capacity type with the area 


“TELEPHONES—A good pair of telephones is 
essential for reception; probably the best way 
of selecting them is to buy from a reliable 


manufacturer. There are two common types; 
in one the magnets act directly on the tron 
diaphragm and in the other they act on an iron 
armature which is mechanically connected to 
a mica or composition diaphragm. Either of 
these types is satisfactory if well made. The 
two telephone receivers are always connected 


note to the transmitter. For example, the 
rotary gap may be supplied with sufficient elec- 
trodes to produce 500 sparks a second, thus 
giving a note which is more pleasing and easier 
to read than the lower frequencies of the 
plain gap. The spark gap will always have 
two fundamental connections even if there are 
a large number of electrodes. 
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of the switch parts reduced to a minimum. 
Of course there are also three and four- pole 
switches but their use is less common. What- 
ever the number of connections, it is merely 
necessary to count them on the diagram and 
make sure that the switch itself has the same 
number of connections and the same number 
of switch arms. Such switches may be used for 
antenna switches, battery chargers, etc. 
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in series, that is, one terminal of one phone is 
connected to one terminal of the other phone 
and the remaining two terminals are brought 
out for connections to the receiving set. For 
any good receiver, the telephone headpieces act 
as the mouthpiece and if they are of good 
design and quality the results will be good. If 
the telephones are inferior, however, reliable 
results cannot be expected. A good receiver 
deserves a good headset. 
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PusSH-PULL TRANSFORMER—For each stage 
ef push-pull amplification we must have a 
special audio-frequency, input trans former 
with a tap at the center point of the sec- 
ondary winding, and also a special audio- 
frequency output transformer with a tap at 
the center point of the primary winding. 
Therefore the push-pull transformers are 
usually sold in pairs. Push-pull amplification 


TRANSFORMERS—The transformer. has two 
separate coils, both wound about the same 
closed iron core. The primary is the side con- 
nected to the source of power and has two 
terminals. The secondary is the side from 
which power is to be drawn at some voltage 
either higher or lower than that impressed on 
the primary. It has two terminals or may be 
tapped at several points to obtain a selection of 


AUDIO-FREQUENCY ‘TRANSFORMER—The au- 
dio-frequency transformer is merely a step-up 
transformer designed for voice-frequency cur- 
sents. The primary is inserted in the plate 
circuit of one tube and the secondary in the 
grid circuit of the succeeding tube. Due to 
the step-up ratio, any change in the primary 
current and voltage produces a much larger 
swing in the grid voltage of the succeeding 
tube, and this causes a correspondingly greater 
change in the plate current of the same tube. 


varies the plate current of both tubes up and 
down from the normal, thus giving an increase 
in signal strength. In a stationary condition, 
that is without any signal being inpressed on 
the tube, the direct current in one half of the 
output transformer opposes that in the other 
half and there is no flux in the core. With 
this condition we can use much higher volt- 
ages and get louder signals without distortion. 
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voltages. Therefore, it can be seen that the 
trans former is fundamentally a device for. 
changing the voltage of the supply. When the 
voltage is cut down by utilizing the drop 
across a resistance much energy is lost in 
heat; on the contrary the efficiency of the 
transformer runs as high as 98 percent in the 
larger sizes. The trans former cannot be used 
on direct current. 


AFT 


The simple audio-frequency transformer has 
four terminals, two for the primary and two 
for the secondary. The general practice is to 
mark the primary terminals P and B for the 
plate and “B” battery connections and the sec- 
ondary terminals G and F for the grid and 
filament connections. A transformer should 
have such characteristics that it will amplify 
tones of all frequencies, within the audible 
range of the ear, with equal intensity. Trans- 
formers that do otherwise produce distortion. 
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RADIO-FREQUENCY TRANSFORMER—The radio- 
frequency transformer operates on the same 
principle as the audio-frequency transformer, 
except that it is designed for high-frequency 
currents. It is often made with en air core, 
or at least with an open iron core. The radio- 
frequency transformer has four terminals, two 
for the primary and two for the secondary. 
The common practice is to mark the primary 


terminals P and B for the plate and “B”-bat- 
tery connections, and the secondary terminals 
G and F for the grid and filament connections. 
Some transformers have a metal link for short- 
circuiting part of the winding, thus giving a 
wider wavelength range. Two or three steps 
of radio-frequency amplification are practically 
a necessity for loop operation. This type of 
transformer is not as efficient as the tuned type. 


. MopuLaTIoN TRANSFORMER—In order to cou- 
ple together the microphone circuit and the 
grid circuit of a vacuum tube, a transformer 
must be used. Examples of this use are the grid- 
modulation, and Heising-modulation circuits. 
The modulation transformer is similar in ap- 
pearance to the amplifying transformer, but 
usually has a higher step-up ratio. It has four 
terminals, two for the primary and two for 


the secondary. The primary winding of the 
modulation transformer is simply connected in 
series with the microphone and a suitable bat- 
tery. The secondary winding is connected to 
the grid circuit of the oscillator tube in the 
case of grid modulation or to the grid circuit 
of the modulator tube in the case of Heisin 
modulation. The transformers should be built 
to withstand rather high voltages. 


Vacuum Tuse—The three-element vacuum 
tube has four terminals: two of these are the 
ends of the filament, the third is the grid, and 
the fourth is the plate. Since there are no 
designations for these terminals on the tube 
itself, it is imperative to purchase a suitable 
vacuum-tube socket and follow out the cir- 
cuit from the letters on the same. The two 
filament terminals will be marked F, the grid 
G. and the plate P. These same letters have 
been placed on the diagrammatic vacuum-tube 


symbol shown, but will ordinarily be left off, 
as it is a simple matter to learn which element 
is which. The action of the vacuum tube 
cannot be treated here except to state that 
under normal operating conditions the tele- 
phone current flows from the plate to the fila- 
ment, and that small changes in grid voltage 
will make comparatively large changes in the 
plate or telephone current. This process ampli- 
fies the currents passing through the tele- 
phones and produces louder signals. 
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VARIOCOUPLER—The variocoupler is one of 
the most widely used instruments for coup- 
ling and tuning the primary and secondary cir- 
cuits; it consists of a stationary primary coil, 
and a secondary coil rotating within the primary 
coil, so that the coupling between them may be 
varied. The primary of the variocoupler is 
provided with taps for changing the wave- 
length; there are two primary terminals, one 


VARIOMETER—The variometer provides a 
continuously variable inductance (within the 
range of the instrument); it consists of two 
coils connected in series and mounted so that 
one rotates within the other. When the cur- 
rent traverses the two coils in the same di- 
rection and when the axis of the two coils are 
parallel, the inductance of the variometer 1s 


VoLTMETER— The voltmeter is an instrument 
for measuring the potential difference (volt- 
age) between two points in a circuit, that is, 
how much higher the voltage is at one point 


than at the other. For instance, it might be 
connected across the “A” battery to measure 
the difference in voltage between the positive 
and negative terminals. A voltage measure- 
ment is the only satisfactory method of test- 


to the wavelength switch and one to the end 
of the coil. The secondary of the variocoupler 
has a fixed number of turns and is always 
tuned by means of a variable condenser con- 
nected across the coil or by a variometer in 
series with it; there are two secondary ter- 
minals, one to each end of the coil. These 
secondary terminals are brought out through 
the bearings or through “pigtail” connections. 


VAR. 


maximum; when the current traverses the two 
coils in opposite directions and when the axis 
of the two coils are again parallel, the induc- 
tance of the variometer is minimum and 
should theoretically approach zero. There are 
two connections to the variometer, one to the 
end of each coil; the opposite ends of the two 
coils are connected together. 
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ing “B” batteries or of locating a bad unit 
among them. After the voltage of the 2272 
volt unit has fallen below 16 it should be dis- 
carded. The same proportional drop can be 
applied to the larger units. The simple volt- 
meter will have two terminals for connecting 
to the two points where the voltage difference 
is to be measured. For “B” battery measure- 
ments the voltmeter should be of high resistance. 
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Ficure 1: 


A DRAWING FOR A STRAIGHT AUDION CIRCUIT 


Unless you know what these symbols mean, this diagram is unintelligible. 
This article tells you how to read it. 


How to Apply this Information to an Under- 
standing of the Standard Diagram Above 


From a reading of the foregoing the 
reader will notice that such instruments 
as the variable condenser, the variom- 
eter, the fixed condenser, the grid leak, 
the rheostat, tuning coil, choke coil, bat- 
tery and others have only two terminals. 

The potentiometer has three termi- 
nals. 

Most types of transformers have four 
terminals—two for the primary winding 
and two for the secondary winding. 
Push and pull transformers, it will be 
noticed, have five connections. 

Tube sockets have four connections, 
one marked G for the grid, one marked 
P for the plate, and the other two 
marked F for the filament connections. 

Variocouplers have a number of taps 
(inductance terminals) for the primary 
and two connections for the secondary. 

Some of the other more complicated 
accessories have a large number of ter- 
minals; among these are motor genera- 
tors, tapped coils and power transform- 
ers, 

Consider the specific case of a varia- 
die condenser; if you see the symbol 
for this instrument in a circuit diagram 
you will always find two lines (wires) 


running to it, one from each side. If 
you were to connect this instrument in 
that particular circuit you would only 
have to connect these two wires to the 
two terminals that you would find on 
the condenser. This same line of rea- 
soning holds true for instruments with 
three terminals, four, or more terminals. 

In a variocoupler the primary coil is 
always the larger outside coil and the 
secondary is the smaller inside coil. 

In a transformer (radio-frequency or 
audio-frequency) the primary terminals 
are marked P for the plate, and B for 
the wire going to the “B” batteries. The 
secondary terminals are marked G, for 
the grid wire and F for the wire leading 
to the filament. 

The symbol for the vacuum tube, it 
will be noticed, contains four lead wires. 
The upper left-hand wire is the grid lead 
and when connecting up a vacuum-tube 
circuit this wire should always be con- 
nected to the terminal marked G on the 
tube socket. The upper right-hand wire 
is the plate lead and this should always 
be connected to the terminal marked P 
of the tube socket. The other two wire 
leads (in the diagram) are the filament 
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connections and should be connected 
respectively to the terminals marked F 
on the tube socket. 

Now let us study the diagram in 
Figure 1. 

This is a standard diagram for a 
straight audion circuit. We will first 
pick out the instruments that are used 
in this circuit. By referring to the 
upper left-hand portion of the diagram 
we will find the triangular-shaped sym- 
bol for the antenna. Directly below it 
we find the symbol for a variocoupler. 
And below this we find the symbol for 
the ground. Then connected to the sec- 
ondary of the variocoupler we find the 
symbol for a variable condenser. And 
in the center of the diagram we find the 
symbol for a vacuum tube. Directly 
below this we find the symbol for a 
rheostat and an “A” battery. Connected 
between the grid of the tube and the 
variable condenser we find the symbols 
for a fixed condenser and a grid leak. 
To the right of the diagram at the top 
we find the symbol for the telephones 
and below this the symbol for a “B” 
battery. From this diagram, therefore, 
we learn that we need the following list 
of parts in order to make the set: 


1—variocoupler ; 

[- variable condenser; 

l—grid condenser ; 

l—grid leak; 

l—vacuum tube; 

1—vacuum-tube socket; 

I—rheostat; 

1— A“ battery (for lighting the filament) ; 

1—pair of telephones; 

1— B“ battery (for supplying the plate cur- 

rent). 

The next thing to do would be to 
obtain these parts of suitable sizes to 
incorporate in the set. The sizes for 
the various instruments are almost al- 
ways given in the text of the article 
of which the diagram is a part. These 
sizes include the proper capacities for 
the variable condensers and fixed con- 
densers, the proper resistances for the 
grid leaks and rheostats, the proper type 
of tube to use for detector or amplifier 
and the proper voltages to use for the 


“A” batteries and “B” batteries. 
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To start wiring up a set like the one 
shown in the diagram the beginner 
should obtain the proper connecting 
wire, a soldering iron, some solder, 
soldering flux and a heavy red pencil. 

A good layout for this particular set 
would be to mount the variocoupler at 
the left-hand end of the panel; place 
the variable condenser beside it, with the 
socket mounted alongside the variable 
condenser, at the right-hand end of the 
panel. The rheostat should be mounted 
on the panel directly in front of the 
vacuum-tube socket. The vacuum-tube 
socket should be mounted on the base 
with the plate and grid terminals turned 
toward the back of the set. 

Now we should include on the left- 
hand end of the panel, two binding posts, 
one for the antenna and one for the 
ground. At the right-hand end of the 
panel should be mounted six binding 
posts, the top two being for the tele- 
phone, the second pair for the “B” bat- 
tery, and the bottom two for the A“ 
battery. 

After the instruments have been 
mounted on à panel in a manner which 
will keep the connecting wires as short 
as possible, we should commence the 
actual wiring. 

From the diagram we see that there 
is a wire running from the antenna to 
the switch arm of the variocoupler. Cut 
a plece of wire long enough for this 
purpose and solder gne end of it to the 
back of the antenna binding post of the 
set. Then run the wire as direct and 
neatly as possible to the shaft of the 
switch arm on the panel. 

When this is completed take the red 
pencil and cover the line you have just 
completed (on the diagram) with a red 
line. 

In looking at the diagram hereafter 
you will know that you have already 
completed this connection; it will be evi- 
dent at a glance. 

Now you will notice from the diagram 
that there is a wire running from the 
ground to the bottom end of the vario- 
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coupler. Connect this to the back of 
the ground binding post and also to the 
variocoupler end. Then trace over this 
line on the diagram with the red pencil. 

There are five taps to be connected 
to the switch points on the panel, from 
the primary winding of the variocoupler. 
Make these connections one by one and 
each time you complete one trace it over 
on the diagram with the red pencil. 
The primary circuit is then complete. 

The top end of the secondary is then 
run direct to one terminal of the varia- 
ble condenser. Make this connection 
and use the red penctl. It will be noticed 
that there is a joint from this wire 
leading over from the wire you have 
just connected which runs to one side 
of the grid leak and one side of the 
grid condenser. Make this connection 
and trace over with the red pencil. Now 
connect a wire from the terminal marked. 
G on the tube socket and run it to the 
opposite sides of the grid condenser and 
grid leak to the connection you have 
just completed. Cover this with a red 
pencil line. 

To get back to the variocoupler, we 
notice that there is a wire running from 
its bottom end over to the negative A“ 
battery. Make this connection on your 
set and again cover on the diagram with 
the red pencil. 

There are two branches from this 
wire, one to the remaining terminal of 
the variable condenser, and one to one 


Radio on a Wild 
Duck Chase 


Here is a novel idea—orig- 
inated by Alfred Reilly of 
Boonton, New Jersey, who ts 
both an ardent radio fan and 
a duck hunter—for enjoying 
both of his favorite recreations 
at one and the same time. He 
as equipped his boat with a 
recewing set, and while he 
Gwatts the arrival of his prey, 
he whiles away his time lis- 
tening- in on the ether waves. 


O Western Electric Co. 
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of the terminals marked F on the tube 
socket. Make these connections sepa- 
rately, after which use the red pencil. 

Now there is a connection running 
from the positive A“ battery over to 
the negative “B” battery and this re- 
quires a wire connecting your A binding 
post and your B negative on your set. 
This wire also has a branch running to 
the pointer on the rheostat. Connect 
these and mark off on the diagram. 

The other terminal of the rheostat 
is connected to the remaining terminal 
marked F on the tube socket. Do this 
and mark off on the diagram with the 
pencil. There are now two connections 
left to complete the wiring. One is a 
wire from the “B” battery positive to 
the telephones and this requires the con- 
nection of the binding post marked B 
and the nearest telephone binding post. 
The other wire should be connected be- 
tween the remaining telephone binding 
post and the terminal marked P on the 
tube socket. Mark off the two last con- 
nections «ith the red pencil. 

Now look at the diagram again. Are 
there any connections left uncovered by 
the red pencil? If not, the set is cor- 


rectly connected and you have succeeded 
in reading an electric diagram! 

Try this out and you will find that 
even the most complicated circuits are 
subservient to your wishes and you will 
never have any trouble nor make any 
There is nothing to it! 


mistakes. 
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LABORATORY EXPERIMENTS WITH DIFFERENT KINDS OF AMPLIFIERS 


At Columbia University Mr. L. Aceves, the noted rescarch electrical engineer, has 

developed some remarkable audio-frequency amplifiers in which the amplification 

of voice-currents and music ts accomplished with almost unbelievable volume—ond 
without distortion. 


Amplification zzthout Distortion 


What makes an amplifier produce clear signals? 


What makes it distort? 


Why are some amplifiers pleasing to listen to while others are unpleasing? 
Just what kind of an audio- frequency amplifier should be used with a loud- 


speaker ? 
amplifier gives the loudest signals? 
duction? 


What kind should be used for broadcasting? 
What kind gives the clearest repro- 
Read this article and find out. 


What kind of 


By DORMAN D. ISRAEL 


HE ideal audio-frequency amplifier 

should operate without distortion, 
have a uniform amplification factor for 
all frequencies and intensities within 
the predetermined range, and at the 
same time deliver the maximum power 
obtainable from the tube used at the 
predetermined maximum intensity of 
input. 

In designing a speech amplifier for 
broadcasting equipment, it is necessary 
to consider frequencies from 25 to 
20,000 cycles. The lower limit is de- 
termined by the fact that certain musi- 
cal instruments such as the organ or 
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double bass operate as low as 25 cycles. 
The upper limit is, of course, above the 
range of the normal ear so far as the 
fundamental is concerned, but when it 
is remembered that harmonics are pres- 
ent which play a vital part in the pe- 
culiar characteristics and qualities of 
instruments, the reason for setting the 
limit at 20,000 cycles 1s obvious. 

To elaborate, if the only musical in- 
strument used were a tuning fork with 
its perfect sine wave note, a tremendous 
amount of complications would be 
avoided. However, there is practically 
no instrument used which has a sound 
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wave in any way approximating a sine 
curve, which proves that for recogniz- 
able reproduction, the harmonics may 
not be ignored. If a violin is playing a 
2,000 cycle note, its eighth harmonic 
will be 16,000 cycles. Without the re- 
production of these harmonics, the 
violin would sound like a tuning fork, 
for only the fundamental would be 
present. 

The amplification curve of the ampli- 
her, plotted against frequency with con- 
stant input e.m.f., must be flat, within 
the range of frequencies predetermined. 
If this is not the case, certain notes 
will be heard louder than the rest, or 
certain harmonics will be dispropor- 
tionately loud, and the effect will be 
distorted reproduction. 

In order that these requirements may 
be fulfilled, it is often necessary to sac- 
rifice efficiency in intensity and ampli- 
fication to obtain quality. Usually it is 
possible to amplify perfectly, with two 
stages, to the same intensity as could be 
done imperfectly, in one stage. 

The most commonly used audio- 
frequency amplifier is the transformer- 
coupled type. It will be seen from the 
diagram in Figure 1 that the first tube is 
coupled to the input circuit through a 
transformer, the primary of which, Pl, 
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THE TRANSFORMER-COUPLED AUDIO-FREQUENCY AMPLIFIER 


Ficure 1: 


ment, it is the microphone. 


is suited to the impedance of that cir- 
cuit. In receiving equipment, the detec- 
tor tube characteristics determine this 
impedance and in broadcasting equip- 
Any varia- 
tion in primary current will produce a 
corresponding alternating electro-motive- 
force (e.m.f.) across the secondary coil, 
S1, which e.m.f. is impressed on the grid 
circuit of the first tube. A correspond- 
ing change in plate current of this tube 
occurs, along the characteristic of the 
tube, which current flowing through 
winding, P2, of the second transformer 
produces an alternating e.m.f. or volt- 
age across winding, S2. The plate 
current flowing through winding, P3, 
produces an alternating e.m.f at sec- 
ondary winding, S3, in the same man- 
ner as outlined above for the previous 
stage. The winding, P3, is determined 
by the second tube’s plate impedance 
and S3 depends on the output-circuit 
impedance. The output circuit, in the 
case of a receiving outfit, is a loud- 
speaker or headset. Quite often, the 
third transformer is omitted and the 
headset or loudspeaker is placed di- 
rectly in the plate circuit of the last 
tube. For a transmitter, the output 
circuit may be a larger amplifier tube 
or a modulation system. 


S3 


OUTPUT 


2 


This is a standard amplifying circuit with the exception that there is 


included, in the grid circuits, a grid-biasing battery called a “C” battery. This will 
often help to reduce distortion in a circuit of this kind. 


2 
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THE PUSH-AND-PULL AUDIO-FREQUENCY AMPLIFICATION CIRCUIT 

Ficure 2: By means of split-winding transformers and the use of two tubes per 

stage, the distortion due to the permanent magnetization of the iron cores ts elim- 
inated. This type of amplification gives exceptionally good reproduction. 


The transformer-coupled amplifier is 
the most efficient type of audio-fre- 
quency amplifier but, in most cases, the 
poorest from the point of view of 
quality of reproduction. It takes ad- 
vantage of the amplification constant of 
the tube and, in addition, by means of 
a step-up ratio of the transformers, the 
secondary voltages are raised so that 
with the present receiving tubes having 
a voltage- amplification constant of 
about 6, it is possible to obtain amplifi- 
cation as high as 20 or higher. How- 
ever, distortion is introduced mainly 
because iron-core transformers must 
be used. There is a steady value of 
plate current flowing through the pri- 
maries, and when variation takes place, 
the operation is not within the straight 
line portion of the B-H curve of the 
laminations. In addition, a minute 
hysteresis loop is traced, introducing 
distorting harmonics. The frequency 
range of the transformers ts also usu- 
ally limited, the best of transformers 


showing good behavior only over a 
range of up to 2,000 or 3,000 cycles. 

As was already mentioned, the chief 
difficulty with the transformer-coupled 
amplifier lies in the fact that the cores 
of the transformers are saturated by 
the plate current of the tube, flowing 
through the primary winding. By use 
of a larger core this may be partially 
Overcome but, at the same time, the 
core losses will be increased, causing a 
lessening in the efficiency of the trans- 
former so far as intensity is con- 
cerned. 

It is possible to avoid this difficulty 
and yet to get the same or a greater 
amount of amplification by making use 
of a back-to-back or push-pull connec- 
tion thus eliminating the constant value 
of flux in the cores. 

The connection for two stages is 
shown in Figure 2. The opera- 
tion of the input transformer is the 
same as in the first- mentioned type 
except that there is a mid-tap on the 
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Secondary connected through a nega- 
tve-grid-bias battery to the filaments. 
Ata given instant, the outer terminals 
of S1 will be positive and negative 


respectively so that the grids of the 


tubes in the first step are 180 degrees 
out of phase. The corresponding plate 
currents will be increasing and decreas- 
ing, respectively. Before any disturb- 
ance was made, the plate battery cur- 
rents will be as indicated by the arrows 
and since the tubes are identical and 
have the same grid potential, the plate 
currents will be equal and flow in oppo- 
site directions in the transformer wind- 
ing. P2. At equilibrium, therefore, 
there will be no flux in the core of 
the transformer, but when an alternat- 
ing e.m.f. is impressed on the grids of 
the tubes, as described above, there will 
be a resultant flux in the core which 
will induce an alternating e.m.f in wind- 
ing, S2. The action is the same in the 
second step through the output trans- 
former as described in the first case. 
The dotted mid-tap shown on the input 
transformer is necessary if a double 
button microphone had been used or if 
the previous steps had been from a 
similar amplifier. If the back-to-back 


principle is followed through further 
amplification, the output transformer 
must also be tapped as indicated by the 
dotted line. 

It would appear that the amplifier 
just described would be only fifty per- 
cent as efficient as the standard trans- 
former-coupled type, but when it is 
remembered that for the same total out- 
put, tubes of only one-half the output 
rating may be used in the push-pull 
amplifier, it is understood that the two 
are equally efficient. In addition, the 
push-pull amplification transformers 
have no steady flux in their cores so 
that the quality of reproduction as well 
as the range of frequencies ts bettered. 
There remains, however, the distortion 
due to operation over the hysteresis 
loop which is always present in an 
iron-core device. 

Transformer-coupled amplifiers of 
either type are decidedly limited as to 
frequency and are not, unless carefully 
designed, faithful in their reproduction 
due to the introduction of harmonics 
from iron cores. The resistance and con- 
denser-coupled amplifier shown in Figure 
3 is decidedly better from these points 
of view. It is, at once, obvious, however. 
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THE. RESISTANCE AND CONDENSER-COUPLED AMPLIFIER 


FicukE 3: 


If properly designed this type of amplifier will give better reproduction 
than either of the other two types of transformer- coupled amplifiers. 


This scheme 


is almost universally used in broadcasting for amplifying votce-currents be fore im- 
pressing them upor, the transmitter. 
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RESI: 


THE MAXIMUM AMPLIFICATION THAT CAN BE OBTAINED WITH 
THE RESISTANCE-COUPLED AMPLIFIER 


Ficure 4: 


It will be noticed that, as the v of the plate resistance ts increased, 


the amplification obtainable is also increased up to a certain point, where it remains 
constant. 


that it is impossible to get an amount of 
amplification from each tube greater 
than that determined by its own amplifi— 
cation factor. Even this condition is 
never reached, as will be explained later. 
The input may be through a trans- 
former as before or it may be through 
a coupling resistance and condenser 
from a smaller tube as shown. The 
condensers C1, C2 and C3 are identical 
for the same type and size of tubes as 
well as the grid resistances, rl, r2 and 
r3 and the plate resistances R1, R2 and 
R3. 

In addition to the grid leaks, it is 
often advisable to use a grid battery 
to establish the proper operating grid 
potential. The battery is shown at C. 
When an alternating e.m.f. is impressed 


across the input terminals, that same 
e.m.f. will operate on the grid of the 
first tube, with the exception of the 
small drop in the condenser Cl. By 
making the condenser large, the maxi- 
mum possible impressed voltage is as- 
sured. If this impressed voltage is in— 
creasing in a positive direction, the plate 
current of the first tube will increase, 
causing the drop across R1 to increase. 
As the battery voltage supplying the 
plates is constant and the battery re- 
sistance is small in comparison to that 
of the remainder of the plate circuit, 
the plate voltage of the first tube will 
be decreased correspondingly. This de- 
creasing voltage is impressed across the 
grid and filament of the second tube 
where the same process 1s repeated and 


POPULAR RADIO 73 


so on throughout the other stages of 


the amplifier. 

Assuming the drop in the coupling 
condensers to be negligible (this will 
be treated in detail later), it is possible 
to express the amplification per tube as 
follows. 

Let, 

lo effective value of the a.c. component of 

the plate current of tube number 1. 

k=voltage amplification constant of the tube. 

En=effective value of a.c. voltage impressed 
upon the grid of tube No. 1. 

Ry Sa. c. plute-to-filament resistance of the tube. 

Ri external plate coupling-resistance, as shown. 

K En 

Rp R 

Ezz the effective value of a. c. voltage 
impressed upon the grid of the second 
tube, will be 


then Ip = 


R: k EA 


bR = eR, TF” 
and the ratio Fe _ kR 
Eg Rp Ri 


which is the voltage amplification ob- 
tamed per stage of tube. 

It is thus seen that as R, is made 
large, the maximum amplification ob- 
tamable is of the value, K. The accom- 
panying curve shows this action graphic- 
ally. It must be remembered, however, 
that as R, is increased, it is necessary 
to increase the voltage of the plate bat- 
tery accordingly, or the normal voltage 
on the plate of the tube is so decreased 
that its amplification constant is de- 
creased, 

The drop across the grid-coupling 
condensers, as has been mentioned be- 
fore, must be small in comparison to 
the total value, I R.. In other words, 
the reactance of the grid condenser 
must be small in comparison to the re- 
sistance of the parallel circuit, com- 
posed of the grid-leak resistance and 
the internal grid-to-filament resistance 
of the tube. Here again, the wide range 
of frequencies, to be accounted for. 
establishes a weakness. As 25 cycles 
was taken as the minimum frequency, 
the condensers must have a compara- 
tively large capacity. But when the 


pacity is a compromise. 


with the condenser drop. 
the amplifier will operate with greater 


condensers are made large, another 
consideration enters. If the grids of the 
tubes were operated free, that is, with 
no grid leaks, which corresponds to an 
infinite leak resistance, the action would 
be erratic. 

In the above condition, a sudden 
Stray negative voltage on the grid of a 
tube might cause the plate current of 
that tube to drop to zero. Due to the 
insulation of the grid through the con- 
denser, the plate voltage would not ap- 
pear until the charge was removed from 
the grid. This action is commonly 
termed “blocking” of the tube, and it is 
for this reason that the leaks are used. 
Now if a condenser, C, and a leak, R, 
are used on a tube, the time for the 
grid to resume its operating potential 
is defined by the time constant, RC 
seconds. If, therefore, the capacity of 
the condensers is increased, the ampli- 
fier will tend to distort so that to bring 
the time constant hack to the proper 
value defined by the frequency of the 
highest note, the resistance of the grid 
leaks must be decreased. In so doing, 
the drop Ir, which is the actual voltage 
affecting the grid will be reduced. It 
is therefore seen that the proportioning 
of leak resistance and condenser ca- 
A further ef- 
fect in this amplifier enters when the 
leak voltage drop is made to compare 
In this case, 


intensity on notes of higher frequencies 
because the ratio of leak voltage to the 
voltage drop across the condenser 
changes appreciably. 

From the above discussion, it is ob- 
vious that the plate coupling-resistances 


may be displaced by high-inductance 


chokes of comparatively low resistance. 
In this wav, greater amplification may 
be obtained from a plate battery of the 
same voltage. However, the element of 
iron losses and distortion due to the 
iron core enters to counterbalance the 
increased amplification. 

Due to the more faithful reproduc- 
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THE APERIODIC RESISTANCE-COUPLED AUDIO-FREQUENCY 
AMPLIFIER 


Ficure 5: 


This ts at the same time the purest reproducer and simplest of the resist- 


ance type of amplifiers. Although its over-all amplification is by no means as great 
as in the case of the transformer-coupled type, nevertheless it has its peculiar 


advantage, because all possibility o 


tion obtained, the resistance and con- 
denser-coupled amplifier described above 
has been adopted to considerable extent 
for the speech input amplifiers on broad- 
cast transmitters. The practice has been 
to use more tubes and get good quality 
rather than to use transformer-coupling 
with its high amplification and possible 
introduction of. distortion. The resist- 
ance and condenser-coupled amplifier, 
however, is limited to the upper fre- 
quencies, but since most musical and 
speech reproduction is above 200 cycles, 
satisfactory operation is obtained. 
There is an amplifier that is simpler 
than the ones described above which re- 
sponds uniformly to all frequencies 
from zero, or d.c., to about 100,000 
cycles, at which frequency the internal 
capacity-coupling in the tube limits the 
operation. In other words, it is an 
aperiodic amplifier. Its circuit 1s shown 
in figure 5 for four stages. The plate 
coupling-resistances, R, R, Ra, are de- 
signed in the same manner as in the case 
of the resistance and condenser- coupled 
amplifier. The grids are coupled con- 
ductively to the plate of the preceding 
tube through a small battery. It is the 
purpose of these batteries to neutralize 
the plate voltage and thereby to establish 
the proper potential on the grid. Since 


distortion is eliminated. 


there are no condensers or inductances 
in the circuit, all possibility, of distor- 
tion is minimized. Further, it will be 
seen that there is a through conductive 
path, making d. c. amplification possible. 
It is a simple matter to positively ad- 
just this amplifier. 
The apparatus required for a four- 
stage unit is as follows: 
4 Western Electric 216-A vacuum 
tubes or equivalent; 
4 sockets for above tubes; 
6 Western Electric 38-A, 48.000. ohm 
resistance units (or equivalent) 
96, 000 ohms per plate; 
1 “A” battery potentiometer, 200 to 
400 ohms; 
1 D.C. milliameter, 0-25 milliamperes ; 
l input discharge resistance, 50,000 
to 100,000 ohms; 
1 storage A“ battery, 6 volts; 
1 “B” battery, 120 volts, capable of 
delivering 50 milliamperes ; 
3 “C” batteries, 45 volts each, adjust- 
able, current practically nil. 


Operating Data 


Be sure that all connections are as 
illustrated in Figure 5 in the section 
explaining the theory of the amplifier. 
Obtain the static characteristic curves 
for the tubes used, so that the value of 


POPULAR RADIO | 75 


plate current for proper operation may 
be determined. For the 216-A tubes, this 
is about 9 to 15 milliamperes, and is 
obtained for the last tube when the 
grid is connected directly to the nega- 
tive filament lead. When these tubes 
are used, disconnect the grid of the 
last tube from the negative of e,, and 
connect it temporarily to the negative 
filament terminal. Note the plate cur- 
rent as read for the last tube on the mil- 
hameter, say 11 milliamperes. Now dis- 
connect the grid of the third tube (from 
the left on diagram) from the bat- 
tery, and connect it to the negative fila- 
ment, at the same time connect the grid 
of the fourth tube to its battery. Adjust 
the connection of e, until the original 
normal plate current is restored to the 
last tube, 11 milliamperes in this ex- 
ample. Connect the grid of the second 
tube to negative filament, and adjust e, 
to give normal plate current in the last 
tube. Finally connect the grid of the 


Dris — — 
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first tube to negative filament and ad- 
just l, for normal plate current in the 
fourth tube. The complete amplifier, 
excepting the first stage, is now cor- 
rectly adjusted to give maximum ampli- 
fication with minimum distortion. The 
critical adjustment on the first tube is 
made when the input transformer has 
been connected. Under this condition, 
the potentiometer is regulated until the 
plate current of the last tube is once 
again restored to normal value. 

The amplifier is simple and easy to 
operate, once the initial adjustments 
have been made. One point must be 
continually observed; the plate current 
of the last tube should not be allowed 
to change or dance. 

Any movement of the needle on the 
meter indicates the presence of distor- 
tion. It is best to provide a means for 
controlling the input to the amplifier, 
and, by means of this control, the cur- 
rent must be kept steady and fixed. 
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A PORTABLE SIX-TUBE RECEIVER COMPLETE IN A SUITCASE 


It includes three stages of radio-frequency amplification, detector and two stages of 
audio-frequency amplification, a loop antenna and batteries and is entirely contained 


in the suitcase. 


The tuning dials are located on the exterior (near the carrying grip) 


and the suitcase cen be carried while the set is in operation. 
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In justice to our regular subscribers, the Service Bureau ts compelled to 
restrict this special service to those whose names appear on our subscrip- 
A nominal fee of 50 cents ts charged to non-subscribers to cover 


the costs of this service and this sum must be enclosed with the letter 


of inquiry. No 


inquiries can be answered personally or by telephone. 


"TE flood of inquiries that has poured in 
upon the Service Bureau has not only 
furnished evidence of the need of this depart- 
ment, it has also necessitated a system of 
handling the correspondence that will insure 
the selection of and answer to only those 
questions that are of the widest application and 
that are, consequently, of the greatest value to 
the greatest number of our readers. Our cor- 
respondents are, accordingly, asked to co-oper- 


ate with us by observing the following requests: 

1. Confine each letter of inquiry to one 

specific subject. 

2. Enclose a stamped and self-addressed 

envelope with your inquiry. 

3. Do not ask how far your radio set should 
receive. To answer this inquiry properly 
involves a far more intimate knowledge 
of conditions than it is possible to incor- 
porate in your letter. 


So many of our readers have written 
in for more detailed information con- 
cerning some of the parts which have 
been mentioned in some of our recent 
articles—particularly in our September 
and November issues—that the addi- 
tional data is given below. Ordinarily 
the Technical Editor does not recom- 
mend that any but the most experienced 
of our readers should attempt to make 
certain apparatus, partly because the 
average fan has neither the facilities nor 
the experience, and partly because the 
results of his efforts would in many (if 
not most cases) be unsatisfactory—and 
the circuit described or PoPULAR RADIO 
itself would be blamed for the failure. 
For the benefit of the more experienced 
few, however, the following specifica- 
tions are submitted: 


The coupler specified for the Haynes and the 
super-hcterodyne circuits: 


A coupler which will be suitable for use in 
the Haynes circuit (described in POPULAR 
Rapio for September, 1923) may be made by 
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winding, on a 3. inch composition tube, 65 
turns of No. 22 DSC wire (for the sec- 
ondary) and continuing this winding for ten 
turns more (for the primary). The primary is 
tapped at the second. fourth, sixth and tenth 
turns. Both the secondary and primary are 
on the stator tube. The rotor tube is a 3-inch 
tube with 35 turns of the same kind of wire, 
and is made for rotation over 180 degrees. 


The oscillator coupler specified for the super- 
heterodyne circuit: 


An oscillator coupler may be made on two 
similar sized tubes as the coupler for the 
Haynes circuit. The larger tube (stator) con- 
tains two windings spaced %4 inch apart. These 
windings K2 and K3 contain ten turns each of 
No. 22 DSC wire. The rotor winding K4 has 
15 turns of the same size wire. 


The radio-frequency transformers specified for 
the super-heterodyne circuits: 


These transformers are wound in two slots 
cut out of a piece of hardwood. The core for 
the windings should be 5% inch in diameter. 
The slots for the primary and the secondary 
windings should be 4% inch wide and the two 
slots separated by a distance of % inch. For 
the input transformer wind, on the primary, 
300 turns of No. 36 DSC wire. For the sec- 
ondary wind 1,000 turns of the same size of 
wire. For the other three transformers, wind, 
on the primary, 850 turns of No. 36 DSC wire 
and for the secondary wind on 1,000 turns. 
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QUESTION: Would it be possible to 
use my four WD-11 tubes on a storage 
battery if I put all the tubes in series 
on the full six volts? I have a set 
that includes one stage of radio-fre- 
quency amplification, detector, and two 
stages of audio-frequency amplification: 
four tubes in all. I had the thought 
that I might put all the tubes in series 
on the six-volt storage battery that I 
have. At present I am using dry cells 
and the batteries run down so fast that 
I am getting tired of replacing them. 
That is what made me think of the 
storage battery. Each tube takes 1% 
volts and the four would (it seems to 
me) operate on the six volts all right. 

Ernest H. ELLIS 

Answer: You will be able to use the six- 
volt battery in the way you have described, 
with the four tubes connected in series. Vou 
will require, however, a potentiometer con- 
nected across the “A” battery with the mid- 
point of the potentiometer connected to the 
grid return of the first tube. The other 
three tubes should have their grid returns 
connected to the negative side of the filaments 
of each successive tube for proper action. Use 
only one rheostat for the four tubes. You 
may have to experiment with the set for a 
while before you get it going to the fullest 


efficiency but the thing can be done and should 
give very satisfactory results. 


Ficure 1: The simple vartometer-crystal set. 


QuEsTION: Can a counterpoise ground 
system be used for receiving as well as 
transmitting or is this form of ground 
suitable only for transmission? 

J. B. BARTI NDALE 

ANSWER: The counterpoise can be used for 
both purposes. It will sharpen up the tuning 


in a receiving set, by reducing the radiation 
resistance of the whole antenna system. 


2 2 2 
QUESTION : Are battery chargers really 
successful and reliable? 
CHARLES JOHNSON 
ANSWER: Battery chargers of reliable manu- 
facture are not only successful but they have 
become an almost indispensable part of the 


equipment of a modern receiving or transmit- 
ting station. 
2 a 2 
Question: Will you please give me 
what you believe to be the most prac- 
tical hook-up for a crystal detector. 
I want the simplest circuit that will be 
consistent with the greatest distance of 
reception, and sharpness of tuning. 
LAWRENCE DURHAM 


ANSWER: The circuit diagram is shown in 
Figure 1. Cl, C2, and C3, are mica fixed 
condensers of .0001 mfd., .00025 mfd., and 
0005 mfd. capacity, respectively. They are 
used to obtain a low, medium, or high wave- 
length range. The variometer VAR, is used 
for selective tuning. 


The tuning is ac- 


complished by means of a single control, the variometer knob. The 
three fixed condensers are used to give the set three wavelength 
ranges. These ranges are obtained by a three-point switch. 
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QUESTION: I would like to get the 
proper information and the hook-up for 
adding two stages of audio-frequency 
amplification to my present triple-coil 
set. I have only one tube, and wish to 
use two more to work a loudspeaker. 

Will you also furnish me with a list of 
parts? 

[TAROLD FREEMAN 


ANSWER: The proper diagram for your com- 
pleted set will be as found in Figure 2. The 
extra parts that vou will need are: 

AFT1 and AFT2—audio-frequency trans- 
formers ; 

Ji and J2—double-circuit jacks; 


J3—single-circuit jack: 
C—mica fixed condenser, .0005 mfd.; 


R2 and R3—filament rheostats ; 
extra B“ batteries, 6714 volts. 
* * * 


Question: Will a variable grid leak 
be better in the four-circuit tuner than 
the fixed grid leak of two megohms? 
Will it make the set any more sensitive 
or is it unnecessary? Before I had 
my four-circuit set I used a honeycomb 
receiver and the variable grid leak 
helped me considerably. 

A. V. McCoomps 


Answer: The variable grid leak (if it is a 
good one) should help if it is connected across 
from the grid to the negative “A” battery 
terminal. 


he hkj 
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Question: I have a single-tube Rein- 
artz receiver, to which I want to add two 
stages of audio-frequency amplification. 
I am at present using a UV-200 detector 
tube and am undecided as to what kind 
of tube to use for the amplifiers. I have 
a storage battery that is capable of hand- 
ling almost any type of tubes, I am told. 
so I would be obliged if you will tell me 
which are the best to use, taking into 
consideration the results, battery load, 
and operating life. boi 
J. FENNEL 

ANSWER: In the October, 1923, issue of 
PopulAR Rano you will find an article that 


gives full instructions showing how to build a 
two-stage audio-frequency amplifier. This will 


Live you ample details on both the construc- 


tion and operation of the device. You may use 

UV-20l-a tubes in the amplifier with fine re- 

sults and with little drain on your batteries. 

These tubes draw but a quarter of an ampere. 
«„ „ + 


QvuEsTION: Will a vernier rheostat 
help any in controlling regeneration in 
conjunction with a UV-200 detector tube 
in a twin variometer-variocoupler re- 
generative receiver? 


K. F. 


ANSWER: Yes. Either a wire rheostat with a 
vernier attachment or one of the reliable 
makes of carbon-pile rheostats will help con- 
siderably. 
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Ficure 2: This diagram shows how to acs two stages of audio-frequency amplifi- 


cation to the triple-cosl regenerative receiver. 


This will allow of loudspeaker re- 


ception of local broadcasting and from out-of-town stations up to 1,000 miles. 


AFT 
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Question: What is the ordinary 


capacity range for fixed condensers used 
in the grid circuits of detector tubes? 
What is the capacity that would be the 
best average to use? 
GEO. BRUHN 

Answer: Grid circuits usually employ a 
condenser (for isolating the grid) of between 
0001 and .00075 mfd. capacity. Any value 
between these two values will give good re- 


sults. The most used capacity value, nowa- 
days, is about .00025 mfd. 


* * * 


Question: Are refilled tubes, that 
have had the filaments repaired any 
good? I have a number of old tubes 
with the filaments burned out and I have 
been considering the advisability of get- 
ting them repaired. 

H. ANDREW Brown 

Answer: If the filament material which is 
replaced is of the same type and character- 
istics as the original, and the degree of vacuum 
repumped the same as when manufactured, the 
tube will be just as good. It is a question, 
however, whether a repair company can do 
this with all makes of tubes. 

* * + 

Question: What materials and in- 
struments should I have to make a 
good soldering job? 

A. H. STEARNS 


2 


(id 
Cope 


ANSWER: You will need a reliable electric 
soldering iron (about - pound size), a solder- 
ing-iron stand, some strip solder, a good grade 
of soldering paste, some alcohol, and a clean 
piece of cloth. 

The alcohol and the cloth should be used, 
after the pieces have been soldered together, 
to clean off any excess soldering paste that 
may have run around the joint. 


* * * 

QuEsTION: What will give the least 
hum when used as a voltage supply for a 
small transmitting radio telephone? I in- 
tend to use either an AC power trans- 
former with chemical rectifiers and a 
filter or a motor generator with a filter. 
Which shall I use? I don’t want to have 
any hum at all when the voice is used 
for transmitting. 

GEORGE STAVERS 


Answer: The motor generator and the filter 
will give the least hum. When you get the 
generator you can also write to the company 
that manufactures the apparatus and they will 
furnish you with the necessary data on the 
filter system to be used with it. 

* * * 


Question: What is the least number 
of tubes to use in a super-heterodyne and 
still get some benefit out of this mode of 
amplification at a radio hn 

G. 


Answer: Not less than six tubes. 
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Figure 3: Two stages of tuned 

radio-frequency, crystal detector 

and twa stages of audio amplifi- 
cation. 


S 
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Question: Will you please give me 
the wiring diagram for two stages 
of tuned radio-frequency amplification, 
crystal detector, and two stages of audio- 
frequency amplification, with the teast 
number of tubes that will be practical. 
This will mean, I believe, that the reflex 
principle will have to be used. I have an 
Amertran and a new Federal trans- 
former; will these be suitable? I also 
would like to use spiderweb or honey- 
comb coils for coupling the radio-fre- 
quency stages if possible. How many 
variable condensers will I have to use? 

ARTHUR F. BATES 


ANSWER: The diagram shown in Figure 3 
shows how to connect up the instruments that 
we advise using. This circuit includes two 
stages of radio-frequency amplification, crystal 
detector, with one stage of audio-frequency 
amplificatoin reflexed on the second radio-fre- 
quency stage, and one stage of audio added 
to the whole. This set-up uses only three 
tubes. 

The parts you will require are the following: 


LI and L2- primary and secondary coils 
of a regular 180° variocoupler; 

RFTI and RI Ta- coupler-coil sets, each 
made up of two honeycomb coils. size 
L-50, mounted in a double-coil mount- 
ing; 

VC1l-—variable condenser, .001 mfd. ; 

VC2, VC3, and VC4—vartable condensers, 
0005 mfd.: 

Cl, C2, and C3—mica fixed condensers, . 001 
mfd.; 

RI. R2, and R3—filament rheostats, (resist- 
ance to suit tubes used) ; 

DET—-crystal detector. 
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The two transformers you have mentioned 
will be suitable for the audio-frequency trans- 
formers shown on the diagram at AFT1, and 
AFT2, respectively. 

t „„ * 


Question: Would a large horizontal 
loop wound around the top of the 
square roof of my house work? The 
house is of wooden construction and I 
could set the wires out from the edges 
on insulators. 

GEORGE MARX 


ANSWER: This would work if the induc- 
tance was of the correct value for the wave- 
length range that you want to receive on. 
All you would need for tuning would be a 
variable condenser shunted across the two ter- 
minals of the loop. You could determine the 
correct number of turns to use by trying, say, 
two or three turns and then reducing the num- 
ber of turns one at a time until you found 
the correct number. You might try this out 
at first, with bell wire and then when you find 
the correct number of turns to use, you could 
put in a permanent installation of good an- 


tenna wire. 
2 „ „* 


QOvurstion: Where can I obtain a li- 
cense to manufacture regenerative re- 
ceiving sets to sell to amateurs? I un- 
derstand that this invention is patented 
by Armstrong. 


A.C. D. 


Answer: The patents on the regenerative 
receiver are controlled by the Westinghouse 
Company and the Radio Corporation. We un- 
derstand that they are not issuing any further 
licenses for the manufacture of this type of 
receiver. 
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QuEsTIOoN: I want to get the simplest 
reflex hook-up that will give me results 
with one tube and a crystal detector. 
The hook-up should contain the smallest 
number of parts and the tuning should 
be done as simply as possible. 

HAROLèD V. B. STENTON 

AN SW ER: The simplest circuit that we know 
of that will be productive of satisfactory re- 
sults is shown in Figure 4. Parts needed are: 


VAR—variometer ; 
Cl mica fixed condenser, .0001 mfd.; 


Ficur—E4: A simple 

reflex set without 

an audio-Ffrequency 
transformer. 
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C2—mica fixed condenser, .00025 mfd.; 
C3—mica fixed condenser, .0005 mfd.; 
C4—mica fixed condenser, .001 mfd.; 
C5—mica fixed condenser, .001 mfd.; 
VC—variable condenser, .0005 mfd.; 
RFT—two honeycomb coils, size L-50; 
DET—crystal detector ; 

TEL—telephones ; 

Suitable vacuum tube, “A” and “B” batteries. 

It will be noticed that there is no audio- 
frequency transformer used in this circuit; 
the rectified currents from the crystal de- 
tector being reflexed back across the fixed 
condenser C5 which is included directly in the 
grid circuit of the tube. This and the fact 
that two honeycomb coils are used in place 
of the ordinary radio-frequency transformer 
makes the set inexpensive. 

The condenser VC is used to tune the plate 
circuit of the tube at a radio frequency. An- 
tenna tuning is done, roughly, by placing the 
switch on either of the three condensers Cl, 
C2, or C3, which brings in the loudest sig- 
nals when VAR is rotated to the correct set- 
ting. 
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BROA DCASTS 


ITEMS of general interest that you ought to know; bits of useful information that 
every radio fan ought to know. 


Radio Reception from the Doorbell Wiring 


ALMosr anything will serve as an aerial if 
you have nothing else. Bedsprings, the kitchen 
stove, a string of cooking pots fastened to- 
gether and hung on a line, the wire frame- 
work of grandmother’s ancient bustle, all these 
and many more have joined the freak aerial 
list. A less freakish one that often is really 
useful is the wiring of the front doorbell. 
Either side of the line may be used and if the 
connection is made through a condenser there 
is no interference with the proper use of the 


bell circuit. 
* 


Blind Listener to Check Up on Broadcasting 


WHAT may prove to be an important and 
remunerative occupation for the blind is fore- 
cast by the appointment of Miss Marjory 
Stewart, who is blind, as official critic on the 
staff of WBZ. It is well known that blind 
persons acquire an unusual delicacy of hear- 
ing. Judgment of purity of tone and preci- 
sion of modulation ought to be better in the 
sightless than in ordinary people. As we have 
already professional tea-tasters and coffee- 
smellers whose income depends on especia' 
delicacy of these senses so we may have before 
long a profession of expert listeners whose 
duty it will be to detect and report the minor 
faults of broadcasting quality. 

* * * 


* * 


Communicating with Mars by Radio 
Photographs 

Mr. CHARLES MacLean, the genial editor of 
the Popular Magazine, amuses himself with 
some reflections as to how we would make 
the Martians understand us even if we suc- 
ceeded, by radio or otherwise, in communi— 
cating with our sister planet. Why- not. he 
suggests, try the radio photograph? We can 
transmit pictures by radio; so, presumably, can 
the Martians. Following the example of the 
child’s picture book we could send a picture 
of a cat and accompany it by the appropriate 
sound, which might be, we suppose, either 
“kat” or “meeow.” Of course, this does not 
explain how we are to transport the neces- 
sary receiving apparatus to Mars, the Mar- 
tians having failed, one imagines, to develop 


the exact equivalent of Mr. Jenkins or Dr. 
Belin. But when one is engaged in inter- 
planetary speculations it is unkind to suggest 
minor experimental difficulties like this. 


* * * 


Broadcasting a Heartbeat 


MAGNIFYING the sound of the beating heart 
so that it can be heard loudly all over a large 
lecture room, is the latest radio stunt of Dr. 
Richard Cabot, a well-known Boston phy- 
sician. Vacuum tube amplifiers are used, the 
object being to demonstrate to medical stu- 
dents the slight variations of the heart sounds 
that indicate certain diseased conditions. All 
the students can hear exactly the same sound 
at the same time and the instructor can explain 
just what it means. 

* 


* * 


Attracting Attention to an S. O. S. 


SiNc not all ships at sea can have a radio 
operator actually at the listening set every 
moment day and night, a French inventor has 
devised a relay apparatus that will operate 
automatically on the receipt of the series of 
three dots, three dashes and three dots that 
constitutes the distress signal. This relay will 
then operate a bell or other signal that secures 
the immediate attention of the radio operator 
or other officer of the ship. The same device 
could be installed on shore stations, as, for 
example, in lighthouses and coast-guard sta- 


tions. 


* * * 


Sherlock Holmes Takes Watts Instead of 
Watson 


ScoTLAND YARD, the famous center of Brit- 
ish police work, is to install two 500-watt 
transmitter units so that criminal news can 
be broadcast to the outlying police stations 
and to affiliated agencies in the provinces. An 
automobile has been equipped with another 
set so that officers in the field can keep in 
touch with the central office. We shall look 
for some new detective stories in which ether 
waves replace the footprints and chemical 
tests of the days when the famous Sherlock 
lived in Baker Street with the equally famous 
doctor. 
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Why Does Sunlight Help a Crystal Detector? 


One of the most mysterious phenomena in 
the whole of radio science is the familiar crys- 
tal detector. Nobody knows, for example, 
why it is that a crystal will pass the current 
in one direction and refuse to pass it in the 
other. Another mystery is the effect of light 
on crystals. Most crystals will work better if 


a strong light, like sunught condensed by a 


burning glass or the light of a powerful 
tungsten lamp, is focussed upon them. Galena 
behaves in this way and so do most Samples 
of pyrite. Other pyrite crystals do not seem 
to be affected. Carborunduim and the tellurium 
mixtures seem, also, to be unchanged when 
strongly illuminated. But everything in this 
field is uncertain and needs more precise scien- 
tific investigation. Any radio armateur has a 
good chance of making importan: contribu- 
tons to radio science if he will work out care- 
fully the behavior of known varieties of crys- 
tals under different conditions of light, tem- 
perature, electric potential and the ike. 

A $10.00 crystal set and a dollars worth 
of extra crystals may serve to put your name 
in the radio textbooks if you have patience 
and skill enough. 


a 
* 


— . 
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A Curious Coincidence in Broadcasting 
La plained 
A RADIO listener at Providence, R. I., an- 
nounces that recently he heard the same selec- 
tion being broadcast at the same time and in 
the same key and tempo from two separate 
stations. A mathematical expert reports that 
the chances against such an occurrence, as- 
suming that there are at the moment one 


hundred musical selections of equal popularity 


and equally likely to be selected for broad- 
casting, are more than sixteen billion to one. 
What this fan really heard was the simultane- 
ous broadcasting of a program, via telephone 
wires, from stations WEAF and WCAP. 

* * * 


Hunting Radio Needles in a Busy Haystack 


A NEw radio game that anyone can play was 
invented as a part of the amusement program 
at the recent Chicago convention of the Amer- 
ican Radio Relay League. Somewhere in the 
city a secret transmitting station was con— 
cealed. Players were provided with small 
loop receiving sets. The game was to locate 
the secrec station by direction bearings taken 
with the small loops and then trace it down 
aud find it. 


— 


A BROADCASTING STATION ON WHEELS 


This interesting novelty is maintained by the Chesapeake & Potomac Telephone 

Co. for the purpose of enabling station WCAP to broadcast occasions of interest 

direct from the scene; the truck covers the entire arca of the District of Columbia. 

It is here shown broadcasting the funeral services of President Harding direct 
from the church. 
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A LONDON ELEPHANT GETS COMMANDS BY RADIO FROM— 


In an interesting experiment recently, at the London Zoo, this trained elephant was 

given orders that were broadcast by radio, his master speaking from a broadcasting 

Station miles away. Perhaps the loudspeaker distorted the familiar accents; any- 
way, the elephant was skeptical and refused to perform. 


Watch Tick Breaks Up Bishop's Speech 


Ir is unusual to find your enjoyment of 
the sermon marred because the minister’s watch 
ticks so loudly that you cannot hear his words. 
Yet that is what happened recently when Bishop 
W. F. McDowell was broadcasting a sermon 
by radio. He inadvertently placed his watch 
close to the microphone and its ticks were 
magnified so loudly that many listeners com- 
plained of inability to hear what the Bishop 


was talking about. 
2 * + 


Will Radio Make Plants Grow Faster? 


EXPERIMENTS indicating that the growth of 
plants is hastened by high-frequency electric 
currents have been reported recently by several 
separate investigators. Currents were used, 
not waves; whether actual radio waves will 
have similar effects remains to be investigated. 

* * + 


Finding Engine Troubles With a Radio 
Amplifier 

A NOVEL use for radio has been discovered 
by a British mechanical engineer. It is well 
known that the very beginnings of trouble with 
large rotating machinery, like high-power steam 
turbines or high-speed dynamos, is indicated 
by a slight change in the humming sound given 
out by the machine. Experienced engineers 
have been accustomed to press an ear now and 
then against shaft-hangers that they suspected 
of being not quite true or against bearings 
that showed signs of trying to get hot. Now 
this listening is being done by radio. A small 
microphone is pressed against the suspected 


machine. Amplifiers increase the sound so that 
the faintest beginning of an abnormal chatter 
can be detected at once. It is suggested that 
permanent microphones may be installed at- 
tached to important machines or bearings, as, 
for example, to the vital parts of marine 
engines. These can be connected by wires to 
an amplifier and a telephone in the office of 
the chief engineer. By plugging in for each 
microphone in turn this official can keep a 
continual eye, or rather an ear, on all the 
machinery under his charge. 

* „ „ 


Sound Waves of Radio Frequency 


Sounp waves of frequencies so high as to 
be inaudible have been produced in France and 
used in scientific experiments. Though these 
waves are in air or water, not in the ether, 
they are well within the frequency range of 


radio waves. 
+ „% „ 


Another Battleship To Be Equipped With Radio 
Control 


TRE United States battleship, North Dakota, 
built in 1910 and now due to be scrapped under 
the disarmament treaty, is to be equipped with 
radio control and used in gunfire and bomb 
tests as the Jowa was last year. The cost of 
the ship was over $7,000,000 and it is estimated 
that $100,000 or more will be spent in refitting 
the ship for target use and in adding the ap- 
paratus for radio control. But the cost is felt 
to be justified by the information obtainable 
concerning the resisting power of armor plates 
and the effects of modern airplane bombs and 
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—HIS TRAINER, MILES DISTANT 


This is Syed Ali, the Indian trainer of the 

elephant shown on the opposite page, broad- 

casting his command from Station 2LO in 
London. 


high-power shells. Further valuable informa- 
tion will be acquired, we imagine, . 
the methods of controlling machinery of suc 
bulk and complexity by radio signals. 

* 


Taking Congress to the Public 

The Chamber of Deputies of the Argentine 
Republic (corresponding to our Congress) has 
taken steps to make the public listen to their 
proceedings whether the public wants to do so or 
not. A broadcasting station has been installed 
in the chamber at Buenos Aires in which the 
Deputies meet. Debates are broadcast and 
trucks equipped with receiving sets and loud- 
speakers are stationed from point to point 
around the city to pick up these debates and 
pour them into the ears of such of the citizens 
as chance to be on the streets. 

* „ * 


Amateurs Asked to Help Radio Test 


A TEST suggested some time ago by Mr. 
Thomas A. Edison is to be carried out by the 
Aerial League of America. Mr. Henry Wood- 
house, President of the League, asks radio 
amateurs all over the world to co-operate dur- 
ing the present winter in keeping regular daily 
records of radio reception at their stations, 
including signal strength, direction of the wave 
and, if possible, any accompanying magnetic 


conditions such as the aurora. Prizes are 
offered for the best report. Information can 
be obtained from the Aerial League of Amer- 
ica, 280 Madison Ave., New York City. 
* +% „ 
Sound Waves from Explosions Fade Like 
Radio Signals 
RECENT experiments in Holland indicate that 
the sound wave going out from a great ex- 
plosion shows phenomena of “dead spots” and 
“fading” the same as are exhibited by radio 
waves. The theory for this behavior of sound 
is still a mystery. 
t „ +% 
Is “Fading” Caused by City Smoke? 
ComPLICaTED fading phenomena which have 
been causing trouble with broadcast reception 
in the neighborhood of London may be due, 
it is suggested, to the increased conductivity 
imparted by smoke particles to the air over the 
city. 
* „ „ 
Radio to Call the Car for You 
Ir a recent suggestion of Dr. De Forest is 
adopted, the calling of automobiles for patrons 
of theaters and concert halls may be done by 
radio. The present systems of luminous num- 
ber signals may go into the discard to join 
the former megaphone man who used to bawl 
out totally unintelligible numbers over the heads 
of the after-theater crowds. Each automobile 
might be equipped, Dr. De Forest suggests, 
with a small receiving set working on a loop. 
A tuned transmitting set could be installed at 
the theater exit. The man in charge of this 
transmitter would merely speak into it saying, 
for example, “Mrs. Jones’ car is wanted at the 
side exit.” All the waiting chauffeurs would 
be listening, even if they were around the 
corner out of sight or in a nearby garage. 
Mrs. Jones’ car would arrive exactly where 
she wanted it much more quickly than is pos- 
sible under any present system. 


Will Three-foot Waves Prove Practical? 
EXPERIMENTERS in England are now work- 
ing with transmission of signals over radio 
waves as short as one meter. These very short 
waves have been produced previously in labora- 
tories but have had only a scientific interest. 


Radio Lighthouses Grow in Favor 


EXPERIENCE with the revolving radio light- 
house at Inchkeith has been so successful that 
two new stations on the same system are to 
be erected by the British Government. 


A Short-wave Broadcasting Station 
A NEw short-wave broadcasting station has 
been opened at Christiania, Norway. It trans- 
mits on a wavelength of 390 meters, the short- 
est wave in use so far on the Continent of 
Europe. 


IN the next issue of PoPULAR Rapio—for February—will appear a short 

article by Mr. Laurence M. Cockaday that will tell how to add to the 

Four-circuit Tuner described in May, 1923, to include the improvements 
contained in the article on page 23 of this number. 
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Important Vibrations Even Below Hudio 
Frequency 


Turk is a new profession, the vibration 
engineer. He is the man who studies and stops 
the annoying vibrations sometimes set up in 
steel buildings by machinery or other causes. 
Most of these vibrations are below the fre- 
quency of 30 or 40 vibrations a second, which 
is the lower limit of audible sound. Otherwise 
they are just like sound vibrations. The de- 
tector that the vibration engincer uses is a 
special form of scismograph, a modification of 
the instrument used to record earthquakes. 
The characteristics of these infra-audio vibra- 
tions, their resonance and interference and the 


like, are much the same as those of other: 


vibrations. It is probable that the increased 
study of vibrations in general which has re- 
sulted from the advance of radio will assist 
the control and prevention of these mechan- 
ical vibrations as well. One branch of science 
sometimes proves of unexpected value to other 
branches. Radio has been no exception. It is 
already of the greatest service to many other 
sciences, as was pointed out by General Ferrié 
in the October number of PopuLar RADIO. 
* „ „ 


More Radio in the Arctic 


RECEIVING sets are to be distributed to the 
men in charge of the Hudson Bay Company 


Int rational 


in northern Canada and elsewhere in the arc- 
tic where the posts are snowed in and com- 
munication is impossible all winter. It is 
hoped that broadcast concerts from the United 
States can be received and will help to pass 
the long winter nights for the men who have 
to live in these inhospitable regions. It is 
probable, also, that a good deal of informa- 
tion will be obtained concerning radio trans- 
mission in the arctic and in the neighborhood 
of the magnetic pole, and concerning the rela- 
tions between radio transmission and the elec- 
tromagnetic phenomena that accompany the 
Aurora, some problems of great scientific in- 
terest that are discussed by Mr. Henry Wood- 
house in this number of Poputar RAblo. 
* „ „ 


The Flood of Radio Literature 


ACCORDING to a count made by the exchange 
department of PoPULAR Rapio there are now 
being published in the world 61 magazines 
devoted exclusively to radio. Of these 38 are 
in English. This count does not include about 
fifty periodicals that devote departments or 
special articles to radio nor docs it take ac- 
count of some two hundred newspapers, here 
and abroad, that have radio pages, columns or 
departments. It is safe to say that well over 
400 separate radio publications are issued in 
the world each month. 


. 


- 


A UNIQUE “RADIO PICNIC” 
On this motor truck are mounted a powerful receiving set with huge loudspeakers 


and a loop antenna, 


When the Junior Oar Club recently held an outdoor festival 


at Burnham Beeches, Enaland, this apparatus was used for picking up programs 
broadcast from the European stations, for the wholesale entertainment of its guests, 


IN THE WORLD'S 
LABORATORIES 


Shaking the Earth by Radio 


Power 


THE often-quoted idea that the earth as a 
whole might be set into electric oscillations of 
high frequency, with valuable consequences for 
mankind, has been revived with greater scien- 
tific authority than ever before through a re- 
cent article of Mr. Leon Bouthillon, chief 
engineer in the telegraph service of the French 
Government.’ 

The idea itself is not unfamiliar to radio 
engineers. An antenna can be set into regular 
electric vibrations by any source of high- 
frequency oscillatiohs and each antenna has, of 
course, its own “natural” frequency at which 
it will oscillate, if untuned by condensers or 
otherwise and if left to itself. The whole 
earth can be considered as such an antenna, 
or (to make the analogy more evident) the 
earth may be considered as a ball attached to 
the end of an oscillating antenna. Metallic 
balls like this, attached to wires, were used, in 
fact, in the early radio experiments of the 
great Italian physicist Righi, the scientific in- 
structor of Marconi. 

The earth, considered thus as an antenna, 
has, of course, its own natural frequency. It 
is, says Mr. Bouthillon, about six cycles a 
second, corresponding to a wave of 50,000,000 
meters or approximately 31,000 miles. There 
is every reason to believe that the earth, once 
set into electric vibrations at this natural fre- 
quency, would continue to oscillate at the same 
frequency until the energy of the oscillation 
was extracted artificially or dissipated itself 
in some accidental way. 

The practical possibilities depend, obviously, 
upon how fast the energy would be so dis- 
sipated. It might be absorbed rather rapidly 
by eddy currents in the rocks or in the ocean. 
It might come somehow into conflict with 
energy or material being received continually 
from the sun or from space. How effective 
these energy-absorbing factors might be can- 
not be foreseen. 

Hut suppose they should prove, as is possible, 

1. “Anticipations Concerning the Transmission of 


Energy to a Distance,“ by Leon Bouthillon. Radio- 
Électricité, Vol. 4, pages 307 400 (October 1. 1923). 
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to be comparatively ineffective. Suppose the 
earth should prove to be tunable, so that its 
oscillations would continue indefinitely at the 
same period. If these things should prove to 
be the case (and no one can assert that they 
are not) we would be possessed, says Mr. 
Bouthillon, of a new and remarkably effective 
way of transmitting power. Great power sta- 
tions at favorable points, such as Niagara or 
the tremendous falls of Africa, now unused, 
would feed their energy into the oscillating 
earth in the form of currents at the natural 
frequency of six cycles a second. Tuned re- 
ceivers anywhere on the earth could extract 
this energy at the same frequency, just as a 
radio receiver extracts the energy of a radio 


wave to which it is tuned. 


The possibilities are alluring but it is too 
soon, as Mr. Bouthillon is careful to point out, 
to regard them as practicabilities. The vistas 
opened into the possible future do reinforce, 
however, the urgency of making accurate and 
comprehensive scientific studies of the elec- 
trical properties of the earth. 


Two Waves Work Better than 
One 


A NEw radio system that is suitable for 
radiophone work or for use with CW code sig- 
nals has been described by Mr. Howard $. 
Tyzzer.' It depends upon the use of a doubly 
modulated wave. 

Suppose the primary wave is 300 meters. On 
top of this there is produced a continuous 
modulation at another frequency that is much 
lower than the frequency of the primary wave, 
corresponding (say) to a wavelength of 5,000 
meters. This second or superposed frequency, 
which is still well above audible frequency, is 
soundless. The interruptions that correspond 
to code signals or the fluctuations (within audio 
frequencies) that correspond to the voice are 
then superposed by a second modulation upon 
the first, or 5,000 meter, modulation. 

The advantage claimed for this system is 
that the receiving set can be tuned, in effect, 


1. “A New Radio System.“ by Howard T. Tyzzer. 
QST, Vol. 7. No. 3, pages 15-18 (October, 1923). 
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for two separate frequencies, that of the 
primary wave (300 meters) and that of the 
conanuously modulated wave (5,000 meters). 
This removes most of the interference and 
atmospherics, as only those interfering im— 
pulses that coincide with both of these critical 
frequencies will pass the doubly tuned filter 
mechanism of the receiving set. It is even 
possible, Mr. Tyzzer states, for two stations to 
transmit on the same primary wave (300 me- 
ters) without interference provided they use 
different superposed modulation frequencies: 
one, say, at 5,000 meters, the other at 6,000 
meters. 

Details of the necessary hook-ups are given 


in the article in QST and Mr. Tyzzer an- 


nounces his willingness to supply further in- 
formation to amateurs who are desirous of 
experimenting with this system. He may be 
addressed at the American Radio and Research 
Corporation, Medford Hillside, Mass. 


Man Is Made of Electricity 


Few scientific events of 1923 have attracted 
more attention, from scientist and layman 
alike, than the presidential address of Sir 
Ernest Rutherford at the recent meeting of 


Mates: Chemical t 
THE SKELETON IN A PIECE OF IRON 


The little wooden blocks of this model are arranged in the same positions as the 
central electric charges in the atoms of metallic iron.“ 


the British Association for the Advancement 
of Science, delivered at Liverpool, England, on 
September 12. Sir Ernest’s subject was no 
less than the basic substance of which every- 
thing in the material universe is built. This 
fundamental substance, he said, is electricity. 
The earth under our feet, the stars over our 
heads, the structures of the human body, even 
that mysterious organ, the brain, that em- 
bodies what we call the human mind; all of 
these consist, in the last analysis, of electricit- 
and of nothing else. 

Sir Ernest Rutherford has long been a 
leader among the scientists who have been 
experimenting on the ultimate structure of 
matter. He it is who accomplished recently 
the age-long dream of the alchemists and 
succeeded in transmuting one kind of matter 
into another kind. Conjointly with Dr. Chad- 
wick he succeeded, in fact, in transmuting six 
different kinds of matter. The atoms of 
nitrogen, boron, sodium, fluorine, phosphorus 
and aluminum were disintegrated in these fa- 
mous experiments and were made to yield, 
among other things, new atoms of hydrogen. 

In his Liverpool address Sir Ernest re- 
viewed the in or mation that has been won 
from these 2 d other experiments. He pic- 
tured vividly the modern conception of what 


— — 
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WEIGHT OF A FINGER BENDS THREE-INCH IRON BAR 


This apparatus developed by the Untted States Bureau of Standards demonstrates 
the extreme accuracy with which measurements can be made by using light waves. 
The weight of the finger bends the bar enough to be easily perceptible. 


an atom of matter is. 
trical conception. 

The simplest known atom is the atom of 
hydrogen. At the center of this atom there 
is a particle of positive electricity. Revolving 
around this central particle, in an orbit not 
unlike the orbit of our earth around the sun, 
is another particle, this time a particle of nega- 
tive electricity. This outer, planetary particle 
is, in fact, nothing else than the familiar elec- 
tron. That is all there is to the hydrogen 
atom. It is all electricity; a particle of posi- 
tive electricity at the center and a negative 
electron revolving in an orbit around it. 

This is, of course, the simplest atom. It has 
only one particle of each kind. But other 
kinds of atoms, those of iron or copper or 
radium or any of the other elements, are 
composed of these same particles only there 
are more of them. “There is,” says Sir 
Ernest, “the strongest evidence that the atoms 
of matter are built up of these two electric 
units, viz, the electron and the hydrogen 
nucleus or proton, as it is usually called when 
it forms part of the structure of any atom. 
It is probable that these two are the funda- 
mental and indivisable units which build up 
our universe, but we may reserve in our mind 
the possibility that further inquiry may some 


It is entirely an elec- 


day show that these units are complex, and 
divisible into even more fundamental entities. 

“On the views we have outlined the mass of 
the atom is the sum of the electrical masses 
of the individual charged units composing its 
structure, and there is no need to assume that 
any other kind of mass exists. At the same 
time, it is to be borne in mind that the actual 
mass of an atom may be somewhat less than 
the sum of the masses of component positive 
and negative electrons when in the free state. 
On account of the very close proximity of the 
charged units in the nucleus of an atom, and 
the consequent disturbance of the electric and 
magnetic field surrounding them, such a de- 
crease of mass is to be anticipated on general 
theoretical grounds.” 

The attainment, in the past fifteen years, of 
this revolutionary and yet extremely simple 
conception of how the ground-stuff of the 
universe 1s made up must rank, Sir Ernest 
believes, among the most far-reaching of scien- 
tific achievements, an achievement for which 
he modestly gives most of the credit to others. 

He is hopeful, too, that the progress of these 
fundamental investigations will continue, that 
discoveries of still greater moment are on the 
way. “There appears to be,” he says, “no 
obvious sign that this period of great advances 
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has come to an end. There has never been a 
time when the enthusiasm of the scientific 
workers was greater, or when there was a 
more hopeful feeling that great advances were 
imminent.” 


Testing the Einstein Theory with 
a Tile Pipe 


Wuen Professor Einstein announced his 
famous theory he described three consequences, 
commonly called “proofs,” of it. They were, 
first; the change in the orbit of the planet 
Mercury, unexplained by the ordinary theo- 
ries; second; the bending of light rays from 
the stars as the rays pass close to the sun, 
and, third; a slight displacement of the 
spectrum lines in sunlight as compared with 
the same lines produced on earth. 

Careful efforts to detect this third effect 
have failed until this year, but at the meet- 
ing of the American Association for the Ad- 
vancement of Science at Los Angeles in Sep- 
tember, Dr. Charles E. St. John of Mount 
Wilson Observatory announced that he and 
his associates had finally succeeded in measur- 


ing the crucial spectrum lines with the requisite 


degree of precision. The results are confirma- 
tory of the Einstein Theory, which marks an- 
other triumph for the theory and another step, 
presumably, toward its general acceptance by 
physicists. 

Meanwhile Professor Albert A. Michelson 
of the University of Chicago (who devised the 
apparatus a year or two ago by which the 
size of the giant star Betelgeuse was meas- 
ured) is planning still another test of the 
whole Einstein point of view. Jointly with 
Professor Henry G. Gale of the i 
versity, Professor Michelson is installing a 
two-foot tile pipe across the military drill- 
ground used by the students. By apparatus in 
this pipe, the two professors will attempt pre- 
liminary experiments to determine whether or 
not there really is an ether which the earth 
drags with it as it rolls along through space. 
This is the same problem that was attacked 
by Professor Michelson and Dr. Morley many 
years ago in the famous experin.ent known 
by their names and which experiment led, 
when it failed to detect the ether, to the funda- 
mental assumptions of the Einstein Theory. 

If the new experiment comes out the same 
as the earlier one the Einstein Theory will be 
left undisturbed. But if this repeated attempt 
to detect the real existence of the ether should 
happen to succeed, Professor Einstein will 
have some difficulty in explaining it away. 

In spite of great preparations. probably the 
greatest ever made by the scientific professions 
for a similar event, the eclipse of the sun that 
occurred in September was a scientific failure. 
The weather of Southern California, which 
in spite of the insistency with which it 1s 
advertised, is really admirable, proved for once 
to be fickle. Rain at this time of the year is 
almost unknown in Los Angeles but this year 


1. See Popurar Rapio for November, page 410. 


same umni-- 


it occurred and it picked out the very day 
and minute of the eclipse. Everytl ing was 
obscured by clouds and no scientific results 
were obtained. A few photographs of the 
corona were obtained by a small expedition 
a little farther north, at Lompoc, California, 
and some results are reported from the Mexi- 
can expeditions. Apparently, however, no 
further information bearing on the Einstein 
Theory was obtained. 

Another piece of news concerning the theory 
is that the allegations of plagiarism recently 
made against Professor Einstein have been 
disproved. Dr. Robert Trumpler, writing in 
a recent number of Science (New York) re- 
ports that he has examined the original paper 
of the long-dead mathematician, Soldner, from 
whom Einstein was alleged to have “borrowed” 
his value for the bending of light as it passes 
the sun. 

The early astronomer did obtain, Dr. Trum- 
pler reports, a value for the bending which 1s 
numerically almost the same as Einstein's 
value. But this result was accidental. Soldner 
made a mistake in his figures and this mistake 


made his result come out right though his 


theory was wrong. His work was in no sense 
an anticipation of the Einstein ideas. 


Radio Better During the Eclipse 


of the Sun 


ALTHOUGH the attempt of the astronomers 
to secure new photographs of the solar eclipse 
were so largely unsuccessful, the radio experts 
were more fortunate. Measurements of the 
signal strength of KH), Los Angeles, before, 
during and after the eclipse were obtained at 
a number of stations located in Southern Cal- 
‘fornia and in Mexico within the band of total 
darkness. 

The results, so far as they have been col- 
lected and studied, seem to indicate that the 
effect of the eclipse was indistinguishable from 
the effect of normal night-time darkness. 
Signal strength increased as soon as the 
shadow of the sun arrived, exactly as it does 
normally at sunset. As soon as the eclipse 
was over the signal strength decreased as it 
does at daybreak. Both the increase and the 
decrease were proportional, so far as could be 
determined, to the fading and brightening of 
the light itsclf. 

It would seem, therefore, that the effect 
of the sun upon radio transmission, however 
this effect is produced, must be closely related 
either to the sunlight itself or to some other 
ray which travels through space with exactly 
the velocity of light. Were we to ascribe the 
radio differences between night and day 
to electrons or any other kind of material 
particles shot out from the sun we would 
expect a lag between the beginning of the 
eclipse as marked by the diminution of sun- 
light and the onset of the changes in radio 
transmission. No material particles could be 
expected to move through space with e.ractly 
the velocity of light, though they might ap- 
proach it. 


POPULAR RADIO 91 


Brown Bros. 


A PHOTOGRAPH MADE BY RADIUM 


These coins and key, wrapped in light-tight black paper, were photographed by the 

rays froma tiny quantity of radium, just as though the black paper had not been 

there. These same radium rays can be made to operate a vacuum tube such as ts 
commonly used in radio. 


Can We Make Vacuum Tubes 
Out of Radium? 


THERE are sO many newspaper reports of 
new radium filaments and of radio- active 
vacuum tubes that it is worth while to see just 
what the possibilities are in this direction. 

Radium gives out, among other things, a 
continual stream of electrons. A filament of 
metallic radium in a vacuum tube would pro- 
duce electrons continuously, whether it were 
hot or cold, for thousands of years. It would 
avoid, therefore, any necessity of heating the 
filament. The heating battery could be dis- 
pensed with and the filament would never 
wear outor burn out. 

This would be very pleasant, but filaments 
of metallic radium are impossible if for no 
other reason than because one of them would 
cost some half-million dollars. What is ac- 
tually proposed and has been many times ct- 
tempted is to construct a tube in which the 
hot filament as a source of electrons is re- 
placed by a preparation containing a very lit- 
tle radium but which is still capable of giving 
off a continual stream of electrons. A familiar 
example is the material used in the face fic- 
ures of the so-called radium watch. This 


material really does contain a little radium. 
The activity of the radium produces light from 
another constituent of the material and that 
is why the figures shine in the dark. 

Now similar compositions containing radium 
can be made so that they will produce elec- 
trons instead of light and they can be put 
into vacuum tubes instead of the filament. A 
radium tube is, therefore, possible in theory. 
It is quite another matter whether it would 
be really useful. 

One of the great advantages of the heated 
filament as a source of electrons is that it is 
controllable. You can regulate the filament 
tempcrature as you wish. When it ts hot you 
ret many electrons and a large tube current. 
When it is cool vou get few electrons and 
small current. With a radium tube you could 
not do this. The number of electrons would 
be absolutely constant, almost exactly the same 
number, second by second, for hundreds of 
years. It seems to us, therefore, that the ad- 
vantages of avoiding the heating battery and 
of long lite, which advantages a radium tube 
would presumably offer, are more than offset 
by the disadvantage that the electron emission 
would not be controllable so easily and di- 
rectly. 
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Novel Innovations in Radio 
Detectors 


THREE years ago it was discovered that a 
charged metal plate placed in close contact 
with a non-conductor would adhere to it. The 
first experiments were with plates of metal 
pressed down tightly against the very smooth 
kind of stone used in lithography. The phe- 
nomenon was interpreted, no doubt correctly, 
as a special case of electrostatic attraction. 
Just as the negatively charged pith ball in the 
familiar high-school experiment approaches 
and adheres to the positively charged rod of 
glass or rubber, so the charged plate adheres 
to the stone, in which its charge has induced, 
of course, a charge of the opposite sign. 

This effect was described by its discoverers, 
Dr. Alfred Johnsen and Dr. Knud Rahbek in 
the Journal of the Institution of Electrical 
Engineers (London) in 1921 and has since 
been well known to scientists under the name 
of the Johnsen-Rahbek effect. 

According to a more recent article by these 
same scientists in the same Journal the effect 
has now been applied to the construction of 
several forms of telegraphic relay, one of 


U. S. Coast Guard 


which can operate as a radio recorder, and to 
a new form of loudspeaker. The principle 1s 
the same as in the earlier experiments but the 
apparatus is differently arranged. The plate 
of stone is replaced by a non-conducting 
cylinder (which may be of stone) revolving 
inside a metal strip. When this metal strip 
is charged it adheres a little to the revolving 
cylinder and the friction between them in- 
creases, just as though they were two pieces 
of ice between which you had poured a hand- 
ful of ashes. This makes, of course, an in- 
creased drag on the metal strip, which drag 
may be recorded by the movement of a pen 
attached to the strip or in any other convenient 
fashion. 

For the receipt of radio signals and for the 
loudspeaker the electric impulses are communi- 
cated to the metal strip. Whenever the po- 
tential of the strip is raised (by the signal) 
the strip adheres and drags. This sets the 
strip in vibration, the frequency being the 
same as that of the signal. 

This application of electrostatics is inter- 
esting and well deserves attention but it does 
not seem to be quite as revolutionary as some 
of the published statements about it would 


RADIO GUARDS AGAINST THE ICEBERG PERIL 
The chance of another great sea disaster like that of the ill-fated TITANIC ts now 


much lessened by radio. 


Special patrol boats watch for icebergs and ship captains 


who chance to siaht them report to the Coast Guard by radio and a cutter is 
dispatched immediately to blow up the dangerous berg with T. N. T. 
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Perry 
A REMARKABLE ELECTRICAL LABORATORY IN AUSTRIA 
The various experimental set-ups in the Electrotechnical Institute, at Vienna are 


located on the 


oor beneath and the balcony ts used for making “connections” to 


the apparatus below; the two men in the picture with their arms outstretched above 


their heads are pushing in the connecting 
head switchboard. The laboratory is fully 
to high-voltage D.C. and with alternating 


tric current from low-voltage D.C. 


e into the Sockets located in the over- 


equipped with almost any kind of elec- 


currents of all frequenctes and voltages imaginable. 


imply. In the loudspeaker, for example, it is 
dificult to see how this apparatus avoids trou- 
ble from the natural frequencies of the metal 
strip and of the attached apparatus, the same 
trouble that has caused so much difficulty with 
the forms of telephone and of loudspeaker 
that depend on vibrating diaphragms. 

These objections do not apply, of course, to 
the use of the apparatus for the detection or 
recording of code signals, or for scientific uses 
or other purposes where it behaves merely as 
a sensitive relay. For example, a precision 
chronograph based on the Johnsen: Rahbek 
principle been constructed in Germany’ 
and it is announced that several other relay 
devices are in course of development. 

There has been perfected in England a 
somewhat analogous form of detector which 
is now in use in several marine radio installa- 
tions, including the Atlantic liner Majestic. 
This is the magnetic detector of Dr. N. W. 
. Instead of the revolving stone 


“The Measurement of Bullet Velocities by an 
Electrical . Using the Johnsen-Rahbek Ef- 
Rottgardt. Zeitschrift für technischen 

Physik Vol. 4, pages 63-65 (1923). 

The Application of a Revolving Magnetic Drum 
ee "Electric elays, Siphon Recorders and Radio 
Transmitting Keys ’ by N. W. McLachlan. Journal 
of the Inst. of Electrical Engineers (London), Vol. 61, 
pages 903-933 (August, 1923). 


cylinder of the Johnsen-Rahbek apparatus, Dr. 
McLachlan employs a revolving drum of soft 
iron. Inside this drum are coils through which 
pass the feeble currents from the reception 
antenna or whatever other currents it is de- 
sired to magnify. Against the surface of the 
revolving iron drum, or rather in a little 
groove machined into the drum, there presses a 
small iron armature. Whenever a current 
passes through the coils inside the drum the 
magnetic attraction induced in the iron of the 
drum itself attracts the armature so that it 
drags on the drum surface, just as the metal 
strip drags on the stone cylinder used by 
Johnsen and Rahbek. 

So far, the apparatus is merely one form of 
electromagnetic relay. The new principle 
comes in in the surprising fact, discovered by 
Dr. McLachlan, that the drag thus produced 
on the iron armature is over fifty times greater 
than it ought to be according to the customary 
theories of electromagnetic induction and of 
mechanical friction. It 1s evident that there 
is coming into play some unusual force, prob- 
ably analogous to the forces discovered by 
Johnsen and Rahbek, and that this force, like 
the ashes on ice, increases materially the ad- 
herence between the revolving iron drum and 
the iron armature which touches against it. 
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Still another piece of recent apparatus makes 
use, though in a somewhat different fashion, of 


the friction between a moving surface and a 


fixed one. This is the new loudspeaker devel- 
oped in England by Mr. S. G. Brown and 
christened by him the “frenophone.” In this 
apparatus a glass disk, much like the disk- 
record of a phonograph, is made to revolve 
under a small vertical rod tipped, on its lower 
end., by a pad of flannel. An electromagnetic 
device of usual character is arranged to re- 
ceive the current impulses from the detector 
and to translate them into mechanical pres- 
sures. Whenever a pulse of current is received 
the little flannel pad on the end of the vertical 
rod is pressed down a trifle more heavily 
against the glass disk revolving under it. This 
increases, of course, the drag of the flannel 
pad against the disk. If the currcnt pulses 
have an audio frequency, as they do in speech 
reception, the flannel-tipped rod is set into 
vibration. This vibration is transmitted by a 
taut string to a diaphragm and a considerable 
volume of sound is thus produced. 

It is interesting to notice that all of these 
new devices accomplish really the same thing. 
They are mechanical amplifiers. A feeble dis- 
turbance created by the electric impulses is 
converted into a more ample disturbance, 
mechanically, not electrically. The extra power 
comes from the motor used to rotate the 
cylinder or the disk. Whether this plan of 
mechanical amplification will prove in the long 
run to be more efficient or less troublesome 
than electric amplification by vacuum tubes 
or electromagnetic amplification by trans form- 
ers or relays, only time and further experi- 
ment will disclose. 
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How to Seal Wires Through 
Glass Tubes 


THE most difficult problem that confronts 
the amateur maker of vacuum tubes for ex- 
perimental purposes is that of sealing the neces- 
sary lead-in wires through the glass of the 
bulb. Even to a more or less experienced 
xlass-blower this is a matter of some difficulty 
because the expansion and contraction of the 
wire with change of temperature is not the 
same as the percentage expansion of the glass. 
This difference in expansion produces strains 
that appear as soon as the glass-wire joint 
cools and that usually either break the glass 
or pull the wire loose from it. 

Aid for the experimenter confronted with 
this problem is furnished by Mr. William G. 
Housekeeper, well-known experimenter with 
high-power tubes, who describes in a recent 
article the methods that he has developed for 
making this difficult glass-metal seal.“ The 
secret is to make the contact of the glass and 
the metal as broad as possible. The strain is 
thus distributed over a larger surface and be- 
comes less dangerous. Three definite methods 
have been developed. One is to flatten the 
wire so that it is somewhat ribbon-like. A 
second is to use an actual ribbon of metal in- 
stead of a round wire. The third method 
is the tube seal, a glass tube being sealed fast 
to a metal tube of approximately the same 
diameter. 


“The Art of Sealing Base Metals Through 
Glass.“ by William G. Housekeeper, Journal of the 
Amer. Inst. of Electrical Engineers, Vol. 42, pages 
954-960 (Sept., 1923). 


A NEW RECEIVER FOR USE BELOW 100 METERS 


This combination of tuned radio frequency 


with regeneration ts used in the new 


short wave receiver devised by Mr. W illiam F. Dichl and described by him recently 
in the radio section of the New York Sun and Globe. 
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Coat the terminals of the storage bat- 
tery with a thin covering of vaseline.and 
you will prevent them from eating away. 

k „ * 

Do not place the tuning coils (induc- 
tances, variocouplers, variometers) in 
your set so that they will be situated 
too near the wooden cabinet. 

This will cause losses in the radio- fre- 
quency circuits if you do it. One set 
that was examined worked very poorly 
when the lid was shut down on it, hut it 
worked well when the lid was left up. 
The tuning inductance was located so 
that it was extremely close to the var- 
nished wood of the lid when it was down. 

x „ * 

THE more sensitive a receiver is, the 
more selective it ought to be. This is 
true for two reasons. One is that the 
wider the distance range of the receiver, 
the more stations it will include. Some 
of these stations may be operating on 
wavelengths closely approximating each 
other. The other reason is that no trans- 
mitting station emits an absolutely sharp 
wave (a wave of but a single frequency). 
When a receiver is extremely sensitive 
some of the harmonics of nearby stations 
may force themselves into it unless it is 
highly selective at the same time. 

* „ * 

Atways ask for the best parts when 
you are buying apparatus for your new 
set. Pay a little more and get them from 
a reliable company. You will thus have 
better satisfaction when the set is com- 
pleted and help to raise the standard of 
manufactured apparatus. 
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WHEN disconnecting batteries trum 
a radio set, disconnect the wires at the 
batteries first. This will prevent short- 
circuits and will save the batteries. You 
will realize that if you disconnect the 
end of the wire attached to the set, first. 
it may twist or fly around and strike the 
opposite terminal of the battery before 
you get the other end disconnected. 
Always remember to do this and you 
will have on trouble with “shorts.” 

k * * 

Every amateur with a transmitter 

should also have a good wavemeter. 
x ** * 

SOMETIMES the connection tips of the 
vacuum tubes become corroded or dirty 
and the tube will not make proper con- 
nection in the vacuum-tube socket. This 
trouble is common and many fans never 
find out what the cause is. 

Take a piece of fine emery cloth and 
shine up the lead on the tips till they 
are bright and then put the tube back in 
the socket and notice the difference in 
the strength of signals. 

* * 

Ir you have a tin or copper roof on 
your house, be sure that you place your 
antenna as high as possible above the 
roof; otherwise you will not have good 
results from either your transmitting 
or receiving apparatus. 

«„ * 

NEVER try to charge your batteries 
while they are connected to vour receiv- 
ing set. You are liable to blow out the 
fuses in the lighting lines or burn ont 
the tubes in your receiving set. 


* 


* 
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THERE may he times when the family 
receiving set will be the center of rather 
heated argument. One of the family 
may wish to listen to WJZ to the ath- 
letic or sporting events and another of 
the family may insist on listening to 
famous cooking recipes broadcast from 
WEAF. Or, one may insist on “opera” 
while another member wants jazz.“ 

In a dispute over possession of the 
headphones, there may be quite serious 
damage done to the phones, the set, or 
the family. 

Here is one way to overcome the dif- 
ficulty. Build a simple duplex receiver 
with three honeycomb coils that will al- 
low of reception, with headphones, of 
two different programs at the same time! 

The circuit is shown in Figure 1. The 
parts necessary for the construction of 
such a set are the following: 

LI, L2, and L3—honeycomb coils, 
size L-50, L-35, and L-50 respec- 
tively ; 

VCI and VC2—variable condenser, 
0005 mfd.; 


Figure 1: 


The circuit for the “duplex” receiver, q" 
4 


GLI and GL2—grid leaks, 2 meg- 


ohms; 
GCI and GC2—grid condensers, 
00025 mfd.; 


VAR 1 and VAR 2—variometers ; 
Cl and C2—mica fixed condensers, 
0005 mfd.; 

R1 and R2—filament rheostats: 

TEL 1 and TEL A two pairs of head- 

sets ; 

Suitable tubes, and “A” and “B” hat- 

teries. 

The three coils may be set in a triple- 
coil mounting and the two sets mounted 
in the same cabinet, with one set at the 
right with the tuning controls marked 
For the ladies,“ and the other set at 
the left with the tuning controls marked 
“For the men.” 

The two sets may be used simul- 
taneously without interference if the cir- 
cuits are not allowed to oscillate. They 
will tune in two different programs with 
good signal strength. 

In this way the set may furnish 
double service. 
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Herp your neighbor. If you have discovercd any little Kink that helps to eliminaic 
trouble in your radio apparatus, or if while experimenting with the connections of 
your set you should run across some interesting phenomenon, or if you should dis- 
cover some new hook-up that gives better results—send it to the Listening In“ page. 


The Broadcasting Stations of the United States 


ERE is a complete list of all of the 
broadcasting stations in this coun- 
try, corrected up to November 16, 1923. 
Readers may keep this list up to date 


Wave- Freq. 

Call Power length (kslo- 
Letters Location of station (watts) (meters) cycles) 
KDKA East Pittsburgh. Pan EE 1.000 326 920 
KDPM Cleveland. Ohio ... 250 270 1.110 
KDPT San Diego, Cal. .. 50 240 1,230 
KD VL Salt Lake City. Utah. 50 360 833 
KDYM San Di g Cal. a Ra attends .. 50 252 1,190 
KDY Portland, Ore.. 5 S 360 833 
KDY Great Falls, Mont.. . 50 360 833 
KDYW Phoeniz, Ariz. aue ecunu LO 360 833 
KDYX Honolulu, Hawaii. e 100 360 833 
KDZB Bakersfield. Cal. ... 100 240 1.250 
KDZE Seattle. Wash. . ꝗ . 100 455 660 
KDZP Los Angeles, Cal. .. 500 278 1,080 
KDZI Wenatchee, Wem itm SO 360 833 
LXK Neno. Nerz 25 360 833 
578 Denver. Col. e A10 360 833 
KDZ Bellingham. Wash 0 261 1.150 
KDZ T Seattle. Wash. i 360 833 
KPAD Phoenix. Ariana . 100 360 833 
KPAE Pullman, Wash........... 500 360 833 
KPAP Denver, Col 500 360 833 
EN Boulder, Col. 100 360 833 
KFA? Moscow, Idadooo 50 360 833 
KPAP Butte, Mont. : 100 360 833 
KPAR Hollywood, Cal.......... 200 280 1,070 
KPAU Boise, Idaho... - 150 270 1.110 
KPAV Venice, Cal. 5 224 1,340 
KPAW Santa Ana, Cal........... 10 280 1,070 
KPAY VVV 50 283 1.060 
KPBB Havre, Mont. liassa 50 360 833 
KPBC San Diego, Cal.. sate “20 278 1.080 
KPBE San Luis Obispo. Cal. takers . 10 360 833 
KPBG Tacoma, Wash.. 9 . 50 360 833 
K PBR Sacramento, Cal.......... 100 283 1,060 
KPBL Everett, ao e 10 224 1.340 
KPBS Trinidad, Col. „ AS 360 833 
KFBU Lara mie, Wyo.. ses... . 50 283 1,060 
KPCB Phoenix, ATiZ............ 10 238 1,260 
KPCD Salem, Ore. inte’ © 20 360 833 
KPCP Walla Walla. Wash....... 50 360 833 
KPCH Billings, Mont. tenes, 10 360 833 
KPCK Colorado Springs, Col.. 0 258 1.160 
KFCL San Antonio, Call 500 360 833 
KPCM Richmond. Cal.. s... 100 360 833 
KPCP Ogden, Utankn .. 25 360 833 
KPCV Houston, Tex...........- 10 360 833 
KPCY Le Mars, Iowa 50 252 1,190 
KPCZ Omaha, Neb............. 100 258 1,160 
KPDA Baker, Ore.............. 5 360 833 
KPDD Boise. Idaho............. 10 252 1,190 
KPDH Tucson, Ariz............. 150 360 833 
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without much trouble by noting the 
slight occasional changes that are re- 
corded in the daily newspapers through- 
out the country. 


Location of station. 
Corvallis. Ore. ........00. 
Denver, Cool 
Bozeman, panies site Sos aia sean 
York, Neb.. 


Lincoln, N eb. 
Fayetteville, Ark.. 


Shreveport, La....... ae 
Brookings, S. Dak. ....... 
Minneapolis, Minn....... 


Portland, Ore. .......... 
Tacoma, Wash........... 


Denver, Col... 


Denver, Col. — 


Oak. Neb. 


Port Dag. To Iowa 
Douglas, “e 
Minneapolis, Minn 
Kellogg. Idaho........... 
St. Louis, M o 
San Diego, Cal........... 
Boise, Ldaho se «cc05 se codes 


Pendelton, Ore. . 
Hillsboro, ‘Ore... 


Colorado Springs. í Col.. 5 


Sparks. Nev 
Lamoni, 1 
Omaha. Neb. 
Ale 1 . La 


Dal Tex. (porta able). x 


B: 1 85 Rouge, | Ps eee 
Chickasha, Okla.. 


Stanford Univ ersity, Cal.. ; 
St. Louis, i 


Arlington, Ore....... 
Boone, Iowa.. 
Utica. Neh... 
Orange, Tex.. 


Berrien Springs, “Mich... .. 


Gunnison, Col 


Hood River, Orc. . 


St. Joseph, NI. .. ee 


Shreveport, La... 


Neah Bay, Wasn 
Santa Barbara, Call. 


Los Gatos, Cal. auauua’ 
Seattle, Wash. o.c. ots 


Lihue. Hawaii w 


Nin N. ak ve ven 


Hutchinson, Kans. . ... 
Los Angeles, Cal. 


Power 
(watts) 


Ware- Freq 
length (Ko- 
(meters) cycles) 
360 833 
360 833 
248 1.210 
360 833 
240 1.250 
360 833 
360 833 
360 833 
360 833 
360 833 
360 833 
360 833 
240 1.250 
360 833 
231 1.300 
263 1.140 
261 1.150 
360 833 
360 833 
242 1.240 
240 1.250 
360 833 
229 1.310 
360 833 
226 1.330 
360 833 
278 1.080 
275 1.090 
226 1.330 
254 1.180 
248 1.210 
360 843 
266 1,130 
234 1280 
226 1,330 
224 1.340 
250 1.200 
268 1.120 
252 1.100 
280 1.070 
226 1.330 
266 1.130 
283 1.060 
350 N33 
242 1.240 
270 1.110 
275 1.000 
261 1,150 
229 1.310 
409 640 
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KFIB 
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Wave- Freq. 
Power length (kilo- 
Location of station (watts) (meters) cycles) 
St. Louis, Mee ..... 10 244 1,230 
Iola, Kan.. e 246 1,220 
Portland. Ore. wees 100 360 833 
Gladbrook, lowa. gig: 20 234 1,280 
Louisburg, Kan. arate: 30 234 1.280 
Spokane, Wash.. wae 50 252 1,190 
akima, Wash.. .... 50 224 1,340 
1 8 Alaska. . 10 226 1,330 
ittsburg, Kan........... 20 240 1,250 
Independence, Mo........ 250 240 1,250 
Seattle, Wash 15 236 1,270 
Fond du Lac, Wiss 100 273 1.100 
Grand Island. Neb....... 100 244 1,230 
Marshalltown, Iowa...... 10 248 1,210 
Seattle, Wash.. eee 100 233 1,290 
Greeley, Col. «ee. 50 236 1.270 
Oklahoma City. Okla. eae 20 252 1,190 
Selma, Cal....... oeei 10 273 1,100 
Astoria, Ore. e ~10 252 1,190 
Carrollton. Mo. „ 236 1.270 
Bristow, Okla. ........... 100 233 1,290 
Ottumwa, Iowa.........- 10 242 1,240 
Grand Forks, N. D....... 100 220 1,310 
Stevensville, Mont.......- 50 258 1,160 
Kearney, Neb........---+ 10 234 1.280 
Dexter, Jowa.......----- 10 224 1,340 
Towanda, Kan........--- 10 226 1.330 
Cedar Falls, Iowa........ 50 220 1.310 
Fort Dodge, Iowa........ 50 246 1,220 
Fort Worth, Tek... . 20 254 1,180 
Greeley, Coll 50 248 1,210 
Milford, Kan. 500 286 1.050 
Lakeside. Col.. . . 10 226 1.330 
Hastings, Neh. 9 . . 500 286 1.050 
Denver. Col. s... 25 268 1,120 
Little Rock, Ark. „ 20 261 1,150 
Albuquerque, N. M.. 100 254 1,180 
Tacoma, genes see 50 252 1,190 
Portland, Ore.. s.es... 50 360 833 
Portland, Ore. 360 833 
Honolulu, Hawaii, Waikiki 
Beach.. 2 250 360 833 
poe Ore. . 500 492 610 
Lacy, W tash.. e 5 258 1.160 
Los Angeles. Cal... 500 395 760 
Seattle, Wash... Q ꝙ. 100 360 833 
Stockton. F 5 360 833 
Seattle, Wash..... 100 270 1.110 
Los Angeles, Call 750 360 833 
Monterey, Cal.........-- 10 261 1,150 
Oakland, Call 250 360 833 
Oakland, Cal............ 250 360 833 
Denver, Col.. 500 360 833 
Fresno, Caallk q 250 273 1.100 
Tacoma, Wash........-.- 10 360 833 
Roswell, N. Mee . 500 250 1.200 
Aberdeen, Wash.......... 250 263 1,140 
Los Angeles, Cal. 100 256 1,179 
Los Angeles, Cal. 100 360 833 
State College. N. Me 500 360 833 
Detroit, Mich........ 500 286 1.050 
San Francisco, Call. 500 423 710 
Berkeley, Caalalkl. 500 360 833 
Hood River, Ore......... 10 360 833 
Pittsburgh, Pa... 500 300 833 
San Jose, Call. 50 360 833 
Berkeley, Call. 50 278 1.080 
St. Louis, Ny 500 546 550 
Long Beach, Cal......... 20 360 833 
Seattle, Wash. 500 360 833 
San Francisco, Cal. e 150 360 833 
Los Angeles. Cal. 9 ꝙꝓ.Z . 100 360 833 
El Monte, Cal. ee 50 256 1.170 
Stockton, Cal.. 100 360 833 
Los Angeles, Cal. s... SOO 360 833 
Modesto, Cal. 10 252 1.100 
Honolulu. Hawaii.. e 20 360 833 
Chicago, III.. e.e. eee 1,000 536 560 
Oakland, Cal.. ee eee | 360 833 
Salt Lake Citv. Utah e 500 360 833 
Wenatchee, Wag 50 360 833 
New Orleans, La.. 100 268 1,120 
New Orleans, La... 400 360 833 
Cincinnati. Ohio.......... 25 360 R33 
Chicago, III.. ea 200 286 1.050 
Milwaukee, Wis... 100 280 1.070 
Newark. N. JL. . 250 263 1.140 
Columbia, s 50 254 1.180 
Omaha, Neb... 200 360 833 
Emporia, Ran. 100 360 R33 
Harrisburg, Pa. 10 266 1.130 


Call 
Letters 


Ware- 


Power length 


Location of station 


Anderson, Ind.. 9 
Dayton, Ohio.. „ 
Washington, D. C. 3 
Mount Vernon, III. 
n EA. are es 

andusky, Ohio 
Bangor, Me. . 
South Bend, I 
Worcester, Mass. 8 


Storrs, Conn. 
Soe: Mich.. 
La Crosse, Wiss. 
Rochester, N. Y.. EEEN 
Dover, Ohio.. 
West Lafay ette, ind. 
Minneapolis, Minn. 
oliet, III. ee ee 4 
{inneapolis, Minn 
Paterson, N 0:4r8ae oe 
Decatur, III. . 
Fort Worth, Tex.... 
Columbus, Ohio. 
Marietta. Ohio 
Wilkes-Barre, Pa. e.o cooo o 
New York, N. K. 
Newark, Ohio..... 
Reading, Pa.... 
Anthony, Kan 
Newark, N. J 8 


„ „ „ „ 


Springfield, Mass 
Canton, La 
PittsLurgh, P... F 
New Orleans, La. 1 
Columbus, Ohio.. 
University Place, Neb.. 


Houston, Tex.. E 
Northfield, Minn.. ee 
Villanova, Pa. N 
Baltimore, Md U . 
Washington, D. CO. 8 
San Antonio, Tek 
Minneapolis, Minn 


Rapid City, 8 esas 
Philadelphia, Pa.......... 
Little Rock, Arg. 
Burlington, Vt........ 

Milwaukee, Wiss 
Carthage, IIlIlIIm ee 


Allentown, P.... 
Greenville, Ohio.. 8 
Zion, II 8 
M inneapolis. Minn 
St. Louis, No 


Austin, Tex.. e 
Detroit, Mich. e 
Tampa, Fla.. e 
Kansas City. Mo.. A 
Amarillo, Tex. 
El Paso, Tex.. 
Syracuse, 
Hartford, Conn. 
Jacksonv ille, Fla. 

allas, TeX... sean ee ix 
Chicago, Ill......... 
Philadelphia, Pa.... 
Worcester, Mass 
New Bedford, Mass...... 
Centerville, lowa........ 
Fargo, o 
Lancaster, Pa. re 
Youngstown, Ohio. . 
Washington, D. Cis 8 
New York, N. Ta aai 
Tuscola, III. Laie sieis 
Flint, Mich. . 
New York, N. V. ossa 
Wichita. Kan. SERRI 
Ithaca, N. Y.. “ 
Vermillon, S. D. iis 
North Plainfield, N. J.. oo 
Providence, R. I.. 
Columbus. Ohio. . 


eve %% „„ %ĩö¹v E 


Mobile, Al 2 , 
Baltimore. Md....... 
Washington. D. CO.. 


Sioux City, Iowa... 
Houston, Tx 
St. Louis, Mo... 

Houston, Te 

St. Louis, Mo... 


229 


Freq. 
(Kilo- 


(watts) (meters) cycles) 


1,310 


Location of station. 


Dallas, Tex.. 
Syracuse, N. V. 


Poughkeepsie, N. 15 se 


Port Arthur, oe 
Asheville, N. C.. 

St. Cloud. Minn. : 
Hutchinson, Minn.... 
Cameron, Mo.......... 
Sioux Falls, S. Prs 9 
Lincoln, Neb.. 
Philadelphia, Pa.. 
Lancaster, Pa.. 
Pensacola, Fla. 
Shrevepo rt, La.. 
Fort Sith. Aric. 


Medford Hillside. Mass.. 
Philadelphia, Pa : 
Buffalo, N. Y 


New Orleans, La. 1 i : : 


Schenectady, N. V. 
Madison. Wiss 


Iowa City. Iowa 


Milwaukee, Wiss 

Cincinnati. Ohio. 

Joplin. Mo. 
avenport, lowa.. 


Atlantic Cit 
. SEX 


aoe ilmington, D el.. 


Kansas City, Mo.. 
Morgantown, 


Burlington, 
Tarkio, Mo. 
Le Mars, Iowa.. 
McKeesport, Pa. 
Washin 
Philadelph 
Lincoln, Neb...... 
Waco, Tex........ 
Muncie, Ind 


Norfolk, Net 


Greentown, Ind. bs tee 
Cedar Ra gers lowa. AL 
Peoria, IIl. 0 
Topeka, Kan.. 
Providence, R. T. 
Pittsbu 
Marshall. Mo..... 
Cleveland. Ohio.. 
Chicago. III. 


Granville. Ohio. z 3 = 5 


Washington, D 
New Vork. 
New York, N. . 


New Vork. N. arene ee 
Cedar Rapids, Iowa....... 
East Providence, R. J. 


Wichita Falls, Tex.... 


Montgomery, Ala......... 
Cranston, R. JJ 
San Juan, P. R. 

East Lansing. Mich 
Springfield. Mo.... 
Laconia. N. H. 

Beloit, Wis.. 


Gainesville, Ga. 5 


W. Va.. 1 


Cleveland, Ohio.. ja. ee 


en renee oe 


h, 5 


. 
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Ware- Freq. 
Power length (Kilo- Call 
(watts) (meters) cycles) Leiters 
. 500 476 630 WRC 
200 234 1.280 WKY 
a 20 360 833 WLAG 
150 236 1,270 WLAH 
50 360 833 WLAJ 
20 360 833 WLAK 
100 360 833 WLAL 
10 360 833 WLAN 
100 360 833 WLAP 
500 275 1,090 WLAQ 
500 395 760 WLAL 
10 248 1,210 WLAV 
50 360 833 WLAW 
100 360 833 WLAX 
20 360 833 WLB 
29 226 1.330 WLW 
100 261 1.150 WMAB 
100 360 833 WMAC 
50 360 833 WMAP 
500 360 833 W MAH 
500 360 833 WMA 
500 319 940 WMA 
100 360 833 WMAL 
1,090 380 7190 WMAN 
500 360 833 WMAP 
109 283 1,060 WMAQ 
200 360 833 WMAV 
10 360 833 WMAY 
100 280 1,070 WMAZ 
200 222 1.350 WMC 
250 360 833 WMH 
50 360 833 WMU 
15 258 1,160 WNAC 
20 248 1,210 WNAD 
100 360 833 WNAL 
50 360 833 WNAM 
. 10 360 833 WNAN 
10 231 1.300 WNAP 
500 400 750 WNA 
50 360 833 WNA 
500 380 790 WNAS 
500 411 730 WNAT 
250 360 833 WNAV 
500 360 833 WNAW 
100 360 833 WNAX 
50 252 190 WI) 
100 360 833 WOAA 
10 254 1,180 WOAC 
10 234 1.280 WOA D 
10 258 1,160 WOAE 
. 20 252 1,190 WOAP 
100 224 1.340 WOAG 
200 278 1.080 WOAH 
100 360 833 WOAI 
10 226 1.330 WOA 
100 360 833 WOA 
100 360 833 WOAN 
15 360 833 WOAO 
20 360 833 WOAP 
500 234 1,280 WOA 
10 360 833 WOA 
500 509 590 WOAV 
500 360 833 WOAW 
150 360 833 WOAX 
10 360 833 WOAZ 
200 360 833 WOC 
30 254 1.180 WOI 
20 268 1.120 WOK 
100 280 1.070 Woo 
100 360 833 WO 
50 360 833 WO 
500 360 833 WOS 
10 360 833 WPAB 
500 390 770 WPAC 
1.090 448 670 WPAD 
5 50 220 1,310 WPAH 
50 273 1.100 WPAJ 
§09 360 833 WPAK 
500 405 740 WPAL 
§00 455 660 WPAM 
109 268 1,120 WPAP 
10 240 1.250 WPAQ 
100 360 833 WPAR 
15 226 1.330 WPAT 
209 360 833 WPAU 
109 360 833 WPAZ 
250 280 1.070 WP G 
10 360 833 WOAA 
50 254 1.180 WOAC 
10 242 1.240 WOAD 
10 280 1.070 WQAE 


Location of stalion 


99 
Wave- Freq. 
Power length (kilo 


(walis) (meters) cycles) 


Baltimore, Md........... 20 360 833 
Oklahoma, Okla.... 100 360 833 
Minneapolis, Minn e 500 417 720 
Syracuse, N. 250 234 1.280 
Waco, Tex.. 150 300 833 
Bellows Falls. Vt. 500 360 833 
Tulsa, Oklaa 100 360 833 
Houlton, Me.. 250 283 1,060 
Louisville, Ky. 15 360 833 
Kalamazoo, Mich, . 20 360 833 
Burlington, Iowa. 10 360 833 
Pensacola, Ila........ 15 254 1,180 
New York, X. oe 500 360 833 
Greencastle, Ind. 10 231 1,300 
Minneapolis, Minn....... 100 360 833 
Cincinnati, Ohio. . .. 500 309 970 
Oklahoma, Okla.. . . 100 360 833 
Cazenovia, N. Y.......... 200 261 1.150 
Dartmouth. Mass 100-500 360 833 
Lincoln, Neb.. 9 . 100 254 1.180 
Kansas City. Mo. 250 275 1.090 
Lockport, N. .. 500 360 833 
Trenton, N. JI. 50 256 1.170 
Columbus, Ohio 10 286 1.050 
Easton, Pa.. e 50 246 1.220 
Chicago, III. 250 448 670 
Auburn. Ala.... 500 250 1,200 
St. Louis, Mo.. 100 280 1,070 
Macon, Ga... e SO 268 1,120 
Memphis. Tennn . 500 500 600 
Cincinnati, Ohio 10 248 1,210 
Washington, D. .. 100 261 1.150 
Boston, Mass.. q 100 278 1.080 
Norman, Okla.. 100 360 833 
Omaha, Neb.... 20 242 1,240 
Evansville, Ind.. 500 360 833 
Syracuse, N. . 100 286 1.050 
Springfield, Ohin........- 100 231 1,300 
Charleston, S. C.........- 10 360 833 
Butler, Mo. tae nits 20 231 1,300 
Austin, Tex.. . 100 360 833 
Philadel hia. pa 100 360 833 
Knoxville, Tenn. 500 236 1.270 
Fort Monroe, Va..... 5 360 833 
Yankton, S. DDP). 100 244 1.230 
Albany. N. Y.. SS 360 833 
Ardmore, Okla.. : 100 360 833 
Lima, Ohio......... 50 266 1.130 
Sigourney, e c> 10 360 833 
Fremont, Neb.. 20 360 833 
Tyler, Tex.. 10 360 833 
Belvidere, Iii U . 100 224 1,340 
Charleston, S. 5 100 360 833 
San Antonio, Tek 500 385 780 
Parsons, Kan 15 258 1.160 
Webster Groves, Mo.... 500 229 1,310 
Lawrenceburg, Tenn... 150 360 833 
Mishawaka, Ind.. ee 50 360 833 
Kalamazoo, Mich. SB, dead 50 240 1,250 
Portsmouth, Va 15 300 833 
Wilmington, Del. 50 360 833 
Erie. Pa 100 242 1.240 
Omaha. Neb. . 500 526 570 
Trenton. X. J. . 100 240 1.250 
Stamford, Tex 100 360 833 
Davenport, Iowa 500 484 620 
Ames, Iowa 100 360 833 
Pine Bluff, Ark.. 500 360 833 
Phiadel yhia, Pa 500 509 590 
Kansas City, Mo... 500 360 833 
Newark, N. J.. 500 405 740 

efferson City. Mo.. 500 441 680 

State College. Pa.. 500 360 833 
Olemut gee: Okla.... 200 360 833 
Chicano. III mi ii. 500 360 833 
Waupaca. Wiss 250 360 833 
New Haven. Conn. 10 268 1.120 
Axricultural College, N. D.. 250 300 R33 
Columbus, Ohio. ......... 100 286 1.050 
Topeka, Kan. 100 360 833 
Winchester, KXR 35 360 833 
Frostburg, Md.. ee 10 360 833 
Beloit, Kan. 10 300 833 
Fl Paso, Tex. Bei 20 360 833 
Moorehead, Minn . 20 300 833 
Charleston, W. Va 20 273 1.100 
New Lebanon, Ohio. N 50 234 1.280 
Parkersburg, Pa . . SOO 360 833 
Amarillo, Tex. ãʒu ᷣPUPwU. . 100 360 R33 
Waterbury, Conn so 242 1.240 
Sprintttield. Vt. 50 275 1.000 


Location of station 
Sandusky, Ohio. 


Lexington, Ky. 5 


Mattoon, III 


Miami, Pla 


Scranton, Pa. 


New York, N. „ 
Abilene. W 


Lowell, Mass. 
Greenville, S Ce 


Washi n, D 
Peoria, ii 
Houston, Tex 


Marion, ah inn 


Laporte, Ind.. 
Providence, R. 1. 


St. Croix. Palis, ¥ Wis. 5 : 


Galesburg, III.. 
Waterloo, Iowa. 
St. Louis, Mo. . 
Amarillo, Tex. . 


Yellow Springs, Ohio. oe ada 


Reading, Pa 


Gloucester City. N. J. he 


Scranton, Pa..... 
Newark, N. J.. 
Washington. D. C. 
Hamilton, Ohio. 


Schenectady, | N. . . seed 


Urbana, III. 
Dallas, Tex. 
Tarrytown, N. V. 


Cape Girardeau. Mo. ee a 
Clemson College, S. C. 


Providence, R. 


St. Petersburg, Pla. . 


Chicago, III.. 


Cincinnati, Ohio. . 55 


Grove City, Pa 
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Wave- Freq. 

Power length (kiılo- 
(walls) (meters) cycles) 
5 240 1,250 

10 254 1,180 

10 258 1,160 
100 360. 833 
100 280 1.070 
100 360 833 
100 360 833 
100 266 1.130 
15 258 1.160 

5 236 1,270 

10 360 833 
200 360 833 
10 248 1,210 

10 224 1,340 

10 231 1,300 
100 248 1,210 
250 244 1,230 
10 236 1,270 
100 360 833 
10 360 833 
100 360 833 
10 238 1.260 
100 268 1.120 
100 280 1.070 
50 233 1.290 
500 469 640 
200 360 833 
... 500 360 833 
500 360 833 
20 360 833 
150 273 1.100 
100 360 833 
$00 360 833 
100 261 1.150 
... 10 244 1,230 
500 248 1,210 
... 500 309 970 
100 360 833 


Location of station 


Middleport, oS e 


Brookville, Ind.. 


Allentown, Pa...... ea r 


New York, N. „„ 


Fall River. Mass. 
Plainview, Tex.. 


ae ft N. Y. = 7 l ; 


Chicago, 
Atlanta, Ga. 
Utica, N. Y.. 
Birmingham, Ala.. 
Fall River, Mass. 


Johnstown, FFF 
Carthage, IIIlIl. 
New Orleans, La 
Providence, R. I.......... 
Belvidere, Ill............. 


Portland, Me. 


Toledo, Ohio £ n A 


Cleveland, ee 
Mattoon, III. 
Cambrid „III. 


Norfolk, Va. 


Elgin, Iil (portable). . 


Boston, Mass 
Tecumseh, Neb. 


College Station, Te. 


Manhattan, Kan 


Trenton, . 


Waco, Tex....... 


Philadelphia, pa. 


JJ 


Dearborn, Mich. . 
Detroit, Mich.. 
New Orleans, La. 


ebs bP bw eevee nae 


A LIST of the more important broadcasting stations abroad—stations 
that the American radio fans are most likely to pick up during this 
winter—was published in POrULAR Rapio for December, together with 
information concerning their usual program hours, location, wavelength 
and the general nature of their broadcast material. 


Wave- Freq. 

Power length (Ei- 
(watts) (meters) cycles) 
. 70 258 1.160 
10 246 1.220 

... 10 229 1.310 
250 360 833 

10 254 1.180 

20 268 1.120 

100 275 1.090 

20 268 1.120 

500 429 700 

100 273 1.100 

500 360 833 

10 248 1,210 

150 360 833 

10 229 1.310 

20 242 1.240 

10 258 1.160 

10 236 1.270 

50 236 1.270 

. . ꝗ é 10 252 1.190 
1.000 390 770 
100 240 1.250 

50 242 1,240 

100 226 1.330 

100 280 1.070 

500 275 1.090 

100 244 1.230 

10 360 833 

50 280 1.070 
1.000 360 833 
10 226 1.330 

50 360 833 

eae 50 360 833 
50 360 833 

100 268 1.120 

50 273 100 

500 517 580 

100 280 1.070 


Nr 


Kadel & Her eer 


amplification, 


way, 
amateur 


Reflex Receiver 
Two stages of radio-frequency 


and 


How to Build a Three-tube 


a vacuum-tube de. 
tector, and two stages of audio- 
frequency amplification—and with 
only three tubes! 
bodies these features of high ampli- 
fication and tube economy will be 
described by Walter Remy in the 
February issue of PoPpULAR RADIO 
out January 20th. This set, by the 
won first prize at a recent 
convention 
show in New York. 


A set that em- 


radio 


FACTS YOU HUNT FOR 


What ts the latest information about 
the very long radio waves supposed 
to be coming from Mars? 


There has not been any very important work 
on these waves lately. The distinguished 
English scientist, Dr. Fournier d’Albe stated 
recently that these long-wave signals had been 
found, in Europe, to arrive simultaneously at 
all stations observing them. This apparently 
indicates that they are real and suggests, at 
least, an origin outside the earth. The pre- 
vailing opinion among scientific men seems to 
be that these waves originate in some sort of 
electrical disturbance in the sun. There is no 
reason at all to suspect that they represent 
attempts of inhabitants of Mars to communi- 
cate with us. The whole matter needs further 
study. Any amateur who has means and op- 
portunity to construct receiving apparatus for 
these long waves (50,000 to 150,000 meters) 
could render great service to science by keep- 
ing exact records over a period of months of 
their times and strengths. 


Why does not a magnetic compass 
point exactly to the north? 


It points toward the earth’s magnetic pole 
and this is not quite coincident with the real 
North Pole, which is the end of the axis about 


which the earth revolves: The magnetism of 


the earth is supposed to be due mainly to cur- 
rents of electricity that circulate inside the 
earth, like the current in the wire around an 
electromagnet. Apparently these currents do 
not revolve around exactly the same axis as 
does the earth itself, so the magnetic forces 
are displaced sidewise a little. The currents 
are variable, too, so the position of the mag- 
netic pole moves slowly, causing the actual 
direction of the compass to change a little 
each year. 


Why does an electric spark produce 
light? 


The light is not due directly to the elec- 
tricity, as many people think. It is produced, 
really, by heat, just as the light is in a fire. 
An electric spark is caused by a great number 


of electrons (which are, you remember, little 
particles of electricity) jumping across 
through the air from one wire to another. As 
this great crowd of electrons, billions of bil- 
lions of them, jump through the air, they 
knock the atoms of the air itself about so 
much that these atoms get very hot so hot 
that they give out light. There are also some 
atoms of copper or other materiel detached 
from the wires and carried along by the spark. 
These get hot and shine, too. That is why a 
spark from a copper wire looks greenish. The 
atoms of copper, when they get hot enough, 
ae with a greenish light instead of a white 
light. 


What is the smallest electric current 
that can be measured? 


The amount of electricity in one electron 
has been measured by Millikan, but this is a 
measurement, really, of electric charge, rather 
than of current. The smallest actual current 
measured so far is probably that detected last 
summer by Dr. C. G. Abbott of the Smith- 
sonian Institution while he was engaged in 
determining, by means of a thermopile, the 
amount of heat received from an individual 
star. The current measured was about one- 
trillionth of an ampere. A current as small 
as this would have to flow for over 60,000 
vears in order to accumulate enough electricity 
to light an ordinary incandescent lamp for one 
second. 


When were electric waves discovered? 


The effect of an electric current on a mag- 
netic needle (which is really, as we now know, 
an effect of the same kind as electric waves) 
was discovered by Oersted in 1819. Electro- 
magnetic induction at a distance, the principle 
of the so-called magnetic detector, was dis- 
covered independently by Joseph Henry in the 
United States and by Michael Faraday in 
England in 1831. The theory that light is 
composed of electromagnetic waves was pro- 
posed by Maxwell in 1864. Such electric 
waves were actually produced experimentally 
by Hertz in 1888. It is this last date that is 
usually considered that of the first electric 
waves and the beginnings of radio, but the pre- 


101 


102 


vious discoveries were necessary preliminaries. 
Final experimental proof that light and elec- 
tric waves are identical was not obtained until 
the experiments of Nichols and Tear in 1922. 
(See Poputar RADIO for July, 1923). 


What is the chemical composition 

of air? 

Following is the composition by volume: 
Oxygen ............ 21.09 percent 
Nitrogen ........... 78.05 ie a 
„„ 93 “ u 
Carbon dioxide .... 03 woo 
NEON sue Gace eed keisi .001 pis i 
Hydrogen .......... 0003 * 
Heluim petes des 00015 * 
Prypten 00010 * “ 
Nenn... awe 00005 * 

All constituents are somewhat variable, 

especially the carbon dioxide. Traces of car- 


bon monoxide, sulphur dioxide, ammonia, 
nitric acid and other gases are sometimes 
present. 


It is reported that the recent erup- 
tion of Mt. Etna was accompanied by 
a large amount of: “static” in near-by 
radio Stations. Was this because the 
lava was charged electrically? 


Probably not. We have seen no detailed 
scientific accounts of radio disturbances ac- 
companying this eruption but the electrical 
effects of volcanic eruptions in general, in- 
cluding the usual lightning flashes that play 
about the erupting crater, are believed to be 
due to the clouds of dust ejected into the air. 
Some electricity is produced by friction be- 
tween the dust particles. More is gathered, 
presumably, because the particles act as nuclei 
on which atmospheric electricity can collect. 
The result 1s that large charges accumulate 
in different parts of the cloud and are re- 
lieved by lightning flashes, with the usual ac- 
companiment of radio disturbances. 


Why will an electric dry battery 
quit working 1f vou punch a hole in it? 


A “dry battery” 1s not really dry. It con- 
tains a solution of sal ammoniac in water. 
That is what causes the chemical reaction in- 
side the battery and produces the electricity. 
This solution 1s soaked up in paper or char- 
coal or some other material inside the battery 
and is sealed in by the asphalt or sealing-wax 
seal. If the battery is opened the solution 
evaporates and the battery really becomes 
dry inside. Then the necessary chemical re- 
actions of the sal ammoniac solution cannot 
go on any more and no electricity is produced. 


hat is photoclectricity? 


Some substances, when light falls on them, 
give off some free electrons, just as the fila— 
ment of a vacuum tube gives off clectrons 
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when it is heated. Apparatus can be arranged 
to collect this electricity and measure it. It. is 
called photoelectricity. There are a number of 
other effects of light on the electric proper- 
ties of metals, for example, the change that 
occurs in the electrical conductivity of se— 
lenium when it is illuminated. Such “photo- 
electric effects“ are among the physical 
phenomena now being studied most actively 
by the scientists. 


What is the difference between stress 
and strain? 


These two words are used in engineering 
language with perfectly definite meanings; 
both different from the loose use of these 
words in ordinary speech. The “strain,” to 
the engineer, is the change in shape or size 
of anything when it is subject to force. The 
stress“ is the force that produces this change. 
For example, when you take hold of a knit- 
ting needle and bend it, the amount of bending 
is the strain; your muscular effort in doing 
so is the stress. Remembering this distinction 
will prevent much confusion in reading tech- 
nical engineering literature. 


Why ts helium gas to be used in the 
new United States airships? 


Because it will not explode. Helium is a 
chemical element belonging to the group of 
„inert“ gases, so called because they will not 
combine with any other elements at all. The 
atoms of these gases are complete. There are 
no missing places where other electrons can 
be attached to the atom, as there are in other 
elements. Such attachments are what fasten 
atoms together and cause chemical combina- 
tions. Nearly all explosions are caused by 
some kind of chemical combination or de- 
combinatian. The inability of helium to com- 
bine with anything is the reason why it can- 
not explode. 


Is there any metal that conducts elec- 
tricity better than copper does? 


Silver is the only such metal. Under ordi- 
nary conditions and with the usual commercial 
metals a silver wire has about six percent 
less resistance than a copper wire of the same 
size. But much depends on the purity of the 
metal and on how well the wire was annealed 
when it was made. The following table gives 
the approximate conductivity of the common 
metals, copper being taken as 100 percent: 
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Ir you are getting good results with your receiving set, tell your fellow-readers of PorulAn 
Ranio how you get them. Give the call letters of the stations you hear, the locations of them, the 
type of apparatus that you are using and How You ARE Usinc It. 


WHAT A CRYSTAL FAN MADE AT HOME 


A CRYSTAL set in De Walt, Texas, which 
receives programs from Denver and Memphis 
is described by Raymond Clift. 

“On almost any clear night,” he writes, “I 
can hear from five to twelve broadcasting sta- 
tions with a home-made crystal set consisting 
of a variocoupler, a variable condenser, a fixed 
condenser, a crystal detector and a pair of 
phones. 

“My antenna is a one-wire T type, 150 feet 
long and approximately 40 feet above the 
earth. Poor results with either a crystal or 
a tube are often due to a poor ground con- 
nection, I find. This is particularly true when 
only a short joint of pipe is driven into the 
earth for a connection. When the ground 


becomes dry a poor connection will result. I. 


ground connection 


keep the earth around m 
think this helps my 


in a moist condition and 
reception. 

“My crystal detector is mounted on the wall 
and is connected into the circuit with flexible 
wire. By this means the crystal will not lose 
its adjustment easily when the instruments 
on my table are jarred. Instead of testing 
my crystal contact with a buzzer, I adjust it 
while a local station is broadcasting.” 
Some of the distant stations he has heard 
are WOC, Davenport, Ia.; WOAW, Omaha, 
Nebr.; KFAF, Denver, Colo.; KSD, St. Louis, 
Mo.; WOS, Jefferson City, Mo.; WMC, Mem- 
phis, Tenn., and a number which are closer. 


&Rõ * * 
ONE TUBE COVERS 2,300 MILES 


Wits careful tuning of a single circuit, R. 
E. Jones, Jr., of Bay City, Mich., has heard 
a number of stations more than 1.000 miles 
away, his record distance being 2,300 miles. 
His set has only one tube but his log now in- 
cludes 101 stations. 


~. 


KPO of San Francisco, Calif., is the record 
station. Others are KFI, Los Angeles, Calif., 
2,200 miles; CHBC, Calgary, Canada, 1,650; 
WCAK, Houston, Texas, 1,500; WPA, Fort 
Worth, Texas, 1,350; KFDF, Casper, Wyom- 
ing, 1,250; WWL, New Orleans, La.; WAAP, 
Wichita, Kansas, 1,034, and WKY, Oklahoma 
City, Okla., 1,000 miles. 


* * * 


DISTANCE WITH LIGHT WIRES FOR 
AN ANTENNA 


Leston W. Betts of Hoboken, N. J., re- 
ceived from Chicago, Detroit and Omaha with 
a single tube and a plug in a lighting circuit 
for an antenna. His set is of the single-circuit 
type which as a rule sacrifices selectivity for 
distance and volume. He bases his success on 
the fact that he knows every “squeal” his set 
produces. 

He hears WBAP of Fort Worth, Texas, 
which is 1,400 miles from Hoboken; WDAF, 
Kansas City, Mo.; KSD, St. Louis, Mo.; 
WMC, Memphis, Tenn.; WGM, Atlanta, Ga.; 
WLK, Minneapolis, Minn.; WMAQ, Chicago, 
III.; WWJ, Detroit, Mich, and WOAW, 
Omaha, Nebr. A ge 


THE COCKADAY CIRCUIT IN SUMMER 


Sou of the stations John Gordon, Jr., of 
Rochester, N. Y., hears on his Cockaday Four- 
Circuit Tuner and two stages of amplification 
in summer weather are WAQW, Omaha, 
Nebr.; WLAG, Minneapolis, Minn.; WOC, 
Davenport, Ia.; WDAR, Philadelphia, Pa.; 
KSD, St. Louis, Mo., and WJ AZ, Chicago, III. 

Some of the stations were heard loud 
enough to operate a loudspeaker. He can 
receive from New York with his set when his 
local powerful station of WHAM is operat- 
ing. He uses a UV-200 tube for a detector 
and a UV-201A for amplification. 
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HE MAKES OLD ARMY SETS WORK 


PROCRAMS from twenty distant stations come 
in through one tube in an old army set for 
C. E. Bogren of Washington, D. C. He used 
a dry-cell tube. An antenna eighty feet long 
brings in most of the powerful stations east 
of the Mississippi River. 

Some of the stations he hears are WSB, 
Atlanta, Ga.; KYW, Chicago, III.; WLW, 
Cincinnati. O.; WGF, Des Moines, Ia.; KOP 
and WWJ, Detroit, Mich.; WOH, Indianan- 
olis, Ind.; WGI, Mediord Hillside, Mass., 
and WAAQ, Greenwich, Conn. 

* «„ & 


IT SURELY DID “PERK” 


“I MADE a ‘Greene’ receiver like the one 
described in the June issue of PorpuLar RADIO,“ 
writes Willis L. Nye of Stockton, Calif., “and 
it surely did ‘perk’ on KPO, KHJ, KGW and 
all of the other stations within 200 miles of 
here. I made some changes which seem to 
improve it for me. I like my vernier con- 
denser in the ground lead and my poten- 
tiometer for tuning. I have heard amateurs 
in the sixth, seventh, eighth, third and fourth 
districts, and I have heard broadcasting from 
Denver and Calgary. 

“Using a wavetrap and one stage of audio- 
frequency amplification | have picked up every- 
thing west of Denver, south of Calgary and 
north of San Diego, and a number of stations 
beyond. My range on one tube includes 100 
broadcasting stations.” 


Fred B. Tceling’s station at Bath, Maine, with 
which he is able to pick up any of the broad- 
casting stations in the eastern half of the U. S. 


RADIO 


RECEIVES BOTH LOCAL AND 
DISTANT STATIONS 


“I want to let you know how pleased I am 
with my four-circuit tuner, made from your 
description in the May number. I have 
made a great number of sets but have never 
before been able to tune out the local stations 
and bring in “DX,” writes A. F. Wheeler of 
New Vork City. 

The other evening while two of our most 
powerful local stations were broadcasting. 
WJZ and WOR, I received the following sta- 
tions on my loudspeaker: WGY, Schenectady, 
N. V.; WOC, Davenport Ia.; KOP, Detroit. 
Mich.; KDKA, Pittsburgh, Pa.; KYW, Chi- 
cago, III., and several others which were 
easier to tune in. I have also heard PWX, 
Havana, Cuba, while the local stations were 
operating.” sa oe 


SIMPLE PEANUT SET MAKES RECORD 


Usinc a 43-plate condenser, a variocoupler 
and a plate variometer, Lee Epperhart of New 
Westminster, B. C., Canada, hears most of 
the western-coast stations with one dry-cell 
tube. 

His list of stations, some of them over 1,000 
miles away, include KHJ, Los Angeles, Cal.; 
KPO and KUO, San Francisco, Cal.; KGW, 
KGG and KFAB, Portland, Ore.; KFAU, 
Boise, Idaho; KEAE, Pullman, Wash. 
KFAF, Denver, Col.; CFCN, CHBC. and 
CFAC of Calgary, Alta., Canada, and CHBE 
of Victoria, B. C. 


** * * 
IN SPITE OF HOT WEATHER 


WILLIAM E. SMITH writes to say that he re- 
ceived WEAF of New York at his home in 
Boston on a loudspeaker when the ther- 
mometer registered 90 degrees. He uses a 
Cockaday set with three tubes. 

* * * 
3,000 MILES WITH ONE TUBE 


WITH only a detector tube, C. H. Anderson 
of Lewistown, Mont., has heard PWX of 
Havana, Cuba, about 3.000 miles away. He 
uses a variocoupler and two variometers in the 
ordinary regenerative hook-up. 

* * * 
FOUR TUBES PUT MAINE ON THE MAP 


From the state of Maine and the city of 
Bath comes the report that four vacuum tubes 
can transfer that outlying community to the 
heart of Radio America. A regenerative cir- 
cuit with a detector and three stages of audio- 
frequency amplification are used by Fred B. 
Teeling to produce many of the broadcast 
programs from the eastern and central states 
on a loudspeaker. He finds that a single wire 
179 feet long works well as an antenna. 

Some of his distant stations which show the 
best work of his set are WOU, Omaha, Neb.; 
WGH, Montgomery, Ala.; WCE, Minneapolis, 
Minn.; WBAA, Lafayette. Ind.; WAAO, 
Charleston, W. Va., and WWI, Dearborn, 
Mich. In the illustration below is shown a six- 
tube set which Teeling uses in his automobile, 
in connection with a loop antenna. 


ADVENTURE IN: THE 
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WAT is the biggest thrill YOU ever got over the radio? Have you ever picked 
up a call for help? Or located a lost friend or helped to run down a fugitive, or 
listened in on a conversation of peculiar personal interest to yourself? For every anec- 
dote, humorous or grave, ranging from 50 to 300 words in length, the Editor will pay 


upon acceptance. 


Address contributions to the Editor, ADVENTURE IN THE AIR 


DEPARTMENT, 9 East 40th Street, New York City. 


I Go Up in the Air—and Get 
Married by Radio 


UPPOSE that you were a bride and 

that on your wedding day your groom 
were to lead you out before the waiting 
multitudes, strap you into an airplane, 
clap an earphone over your head, wave 
a signal to the pastor in a grandstand 
and whisk you up into the clouds to be- 
come his wedded wife by radio; by just 
how much would your thrill of getting 
married be intensified? Here's a reader 
who can tell us; she is one of a very few 
women in all the world to experience just 
exactly this particular adventure in the 
air: ö 


I knew that the great event in a girl’s 
life, her wedding, must be full of thrills. 
But to be married in an airplane, 3,000 feet 
up, and by radio, well. 

But to begin at the besinning 

My fiancé and I had planned an airplane 
wedding. It was to be a feature of the 
Twin Cities Air Derby at the State Fair 
grounds in Minneapolis. But my fiancé was 
an ardent radio fan and he insisted that his 
wedding would not be complete unless the 
ceremony was performed by radio. So per- 
formed by radio it was. 

The wedding party, consisting of my hus- 
band-to-he and I, with my sister as brides- 
maid and my father, motored to the fair 
grounds. There my bridegroom and I 
climbed into a large Spa plane that was 
equipped with both sending and receiving 
apparatus. Amid the cheers of the crowd 
we put on the headphones and made ready 
for our great adventure. 
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In the meantime the minister, the Rev. 
E. A. Jordan, of the First Congregational 
Church St. Paul, had gone to the judges’ 
stand, where there was installed a broad- 
casting set with a microphone. The Sixth 
Infantry band struck up the wedding march 
from Lohengrin, the motor of the airplane 
began to buzz, and off we went. The adven- 
ture had begun. 

I did not know a great deal about radio 
(I must confess that all the technical de- 
tails I am giving have been supplied by my 
husband) and I expected to hear the minis- 
ter almost immediately. But instead (and 
this was a thrill in itself, for I had never 
before been up in an airplane) we flew 
around for twenty minutes, looped the loop 
and did other spectacular stunts. 

Finally the minister’s voice began to come 
in. In the excitement of the moment I 
hardly knew what had taken place or what 
I was doing. I have thought since that it 
must have bten even more exciting for my 
husband, for he had to operate the receiving 
and sending apparatus, and it was difficult 
to tune in while we were careening up there 
in the sky. Besides, he had to keep me 
from getting frightened, and when the 
proper time came he had to find the ring 
and put it on the right finger. 

There were 10.000 people in the stands 
and large amplifiers had been placed so that 
the ceremony could be heard by all of them. 
My friends later told me that I said “I do” 
as if I meant it. Probably I did, but with 
so much excitement all at once my memory 
is somewhat hazy on that point. 

I remember vividly, however, the applause 
we received as we came down; the cheers 
came in to us by radio long before we 
reached the ground. 

I can truthfully say that my great ad- 
venture was indeed a “thrill that comes 
once in a lifetime,” intensified 390 ner cent. 

—Mrs. E. J. Mol INE 


106 


I Listen In on a Great Moment 
of History 


HEN the word of peace was finally 

sent forth to the staggering world, 
following the parleys that immediately 
preceded the historic Armistice in 1918, 
among the very first to know the news, 
naturally, were the radio men. Hereisa 
first-hand account of how Trooper 
Bronte picked a thrill out of the ether 
on that occasion: 


The lights were out. Our sputtering candle 
had been doused long before. I sat in the 
darkness and fingered the receiver controls; 
shells falling near knocked the detector in- 
operative, as each thudding bellow shook the 
terrain. Bombs burst on the earth with a 
concussion which was like nothing I have ever 
heard. 

I looked about at the feeble protection which 
covered the frame of the radio shack. No 
thickness of tarpaper which covered the walls 
and roof would stop any missile that struck; 
even a hundred thicknesses of it would be as 
paper. Back in the woods near the command 
post the explosions were growing more fre- 


THE ADVENTURE STARTS 


Not only ts this resolutcly-smiling voung woman 
about to take her first airplane flight, but she ts 
about to be married by radio while still up in 
the clouds to the resolutely-smiling man 
beside her. 
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quent, ard a thin mixture of slow-moving gas 
stealthily went about its murderous business 
of seeking its prey in the dugouts. 

Through the phones came the rough, coarse 
rasp of a spark coil in our lines. Somewhere 
close by was a German coil of extraordinary 
power splitting the ether, breaking up the coil 
signals from our trenches every time it opened 
up. It was deliberate and maddeningly efficient. 

I tuned out this bedlam and went higher. 
Up to 1,800 meters I heard a faint rustle and 
going up “FL” burst in loud and clear above 
the hoarse roars of the explosions in the rear. 
I copied the words on a German military form 
under my hand in the darkness. 

I called the adjutant on the field phone 
and read the words in French by the light of 
a match shaded by my hand. In its dull flicker 
I read words which meant the fall of two 
empires—the crashing of the most powerful 
military menace the world ever knew. 

The message reported that an Armistice had 
been arranged, to take effect at 11 o'clock on 
the morrow, the 11th of November, 1918. 

The wild thought surged through me that 
several million men would soon emerge from 
the mud and filth, vermin and dampness, from 
trench and dugout; several million men would 
lay down their steel and powder and breathe 
God’s good air, and would soon be on the way 
back to some little town in Wyoming or Vir- 
ginia or California. 

The war was over! | 
—JACK BRONTE 
x x x 


A Home-made Hero Borrows 
Some Glory 


GLIMPSE behind the scenes when 
Fate staged one of the most dramat- 
ic tragedies of maritime history is given 
in the following adventure sent in by 
an old-time radioman who spent eleven 
years in the navy. The man who first 
picked up the radio call for help from the 
Titanic was Harry Lang: 


At the time the Titanic struck the iceberg 
in the Atlantic, back in 1912, and gave civ- 
ilization a shock that even the World War 
has not belittled, I was on duty at Ports- 
mouth, New Hampshire. My station, NAC, 
was the first to pick up the “CQD” (which 
was then the distress call) from the ill-fated 
liner. We answered at once, of course, and 
promptly called the revenue cutter that was 
anchored off Portland. Maine, and started 
her out to sea. Next we called another 
cutter at Boston and started her out simi- 
larly; then we called a navy cruiser stationed 
at Norfolk. Virginia. After that we assisted 
vessels near the Titanic by directing them to 
her latitude and longitude. Finally we noti- 
fied the Boston Herald. which, of course, 
issued an extra on the information that we 
furnished. 
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10, 000 PEOPLE HEAR THE RADIO BRIDE ANSWER “I WILL” | 


At the moment the happy couple happened to be miles away, soaring through the 
clouds in a plane, and responding between loops to the wedding service conducted by a 
minister on the yround. 


It was at this point that the amusing part 
of the story enters. 

The paper asked for a photograph of the 
operator who picked up the call for help. 
We did not happen to have a picture of this 
particular operator in our station. I wanted 
to oblige, however, so I gave the newspaper 
reporter a picture of another chap who was 
connected with our station. Thus the un- 
suspecting unknown was made the hero of 
the occasion—even if he did not know it 
until he happened to pick up a paper in 
another city and read all about it! 

THOMAS BAKER 


x X * 


Cupid Rides the Ether Waves 


HN a chap in College Park. 


Georgia, who gets us all excited 
about a romance by radio and leaves us 
in suspense about the outcome: 


It was a warm June night, during my vaca- 
tion, when the indefinable came riding through 
the regenerative circuit on chariots of electro- 
magnetic waves. As the waves were continu- 
ous, I adjusted the tuning on the one-tube set 


to perfection and listened to a broadcasting 
station from my own home town. 

All at once my heart thumped when it was 
announced that “the next number would be a 
song by Miss Blank.” We had both gradu- 
ated from high school in the same class; I 
had not been entirely immune to her charms. 
I had not thought seriously about her before, 
but as she began to sing I began to vision her 
as the most beautiful and desirable girl in the 
world. I became so absorbed in her recital 
that I fear my co-hearers detected it. 

When she finished I found that I had lost 
interest in the rest of the program. And that 
night I wrote to her, 

WAI. KER L. CURTIS 


* * * 


I Get a Thrill from an Uncoded 
Message 
ROM a veteran of the Radio Section 
of the Signal Corps comes this evi— 
dence that all of the excitement in the 
A. E. F. did not end with the Armistice 
even in the ether: 


T was on duty in Germany with the Signal 
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“I PRONOUNCE YOU MAN AND WIFE” 


So announces Pastor Jordan, who is here seen at the conclusion of the ceremony that 
united a couple in a far-off airplane. As evidence of the sporting quality of the 
occasion he is using as a pulptt—and radio station—the judges’ stand at the 
State Fair grounds. 


Corps of the American Army. The ether 


f , ; colonel? What was headquarters doing 
was practically silent. I was sitting in a 


about this enemy advance? I became panic- 


great chair consuming a supply of golden 
brown waffles, which (needless to report) 
did not come from the headquarters com- 
pany kitchen, but from the kitchen of the 
German house in which we had erected our 
radio station. A robust young peasant girl 
had climbed three flights of “high induc- 
tance” stairways to bring them to me. The 
war was over. The waffles were fine and the 
coffee was hot; altogether it was a gay old 
life for a soldat stationed in a hostile country. 

Suddenly a rasping coil broke up my busi- 
ness at hand. I copied the signals with 
consternation. The more I copied the more 
astonished I became. 

“ . . Three thousand enemy infantry are 
crossing the ford and are headed for X. 
Hurry to meet them. Artillery will support 
you. (Signed) Warner, Ist Brigade.“ 

So the Germans were in revolt! Already 
they had amassed forces and probably were 
sweeping through the sparsely occupied 
country. Why had not we been notified? 
I leaped to the window, expecting to see the 
batteries prepared for action or on the 
march. All I saw were three German sol- 
diers who were talking idly with a girl 
across the road. An M.P. was dozing at 
the corner. Were the enemy on the ad- 
vance? Were these the advance guard idly 
gossiping with the women? Where was the 


stricken at the thought of a plot that would 
conceivably sweep our brigade into the back 
areas or annihilate it on the spot. I must 
act quickly. 

I grasped the field phone that hung by the 
receiver. The telephone operator in the ex- 
change down the street answered my insistent 
buzzer. 

“Just a minute, OM,” he said, and he said 
it with exasperating calmness. 

“Minute? Hell!“ I roared in the phone. 
“Connect me with the radio officers’ billet 
and do it quick.” 

“Hold your animile,” came back the blithe 
reply. “We are busy here with practice 
manœuvre messages. . Yes. Ves!“ went 
on the operator in a mild voice, speaking to 
someone else on the line. All right! 
Three thousand infantry. Ves, go on, 
RR 

I banged the telephone on the table. So 
all that I had heard were practice messages 
relating to practice manceuvres! It certainly 
was a let-down. 

I took up again the important work of 
stowing away the waffles. But I wanted 
to gct mv fingers under the ear lobe of the 
second “Looic” who failed to put that radio 
message in code, as he certainly should have 
done. 

—JACK BRONTE 
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“Here’s the panel I want” 


To panel is the “front door” of 
your radio set. The selection of 
the panel is an important step. You 
want a good-looking panel. And you 
want a panel that has high dielectric 
strength. 


Your Celoron panel comes wrapped 
in a dust-proof glassine envelope. Dust 
and grit cannot scratch it. Human 
hands cannot leave greasy finger- 
prints on it. 

Because of its high dielectric 
strength, Celoron, a bakelite prod- 


uct, is approved by the U. S. Navy 
and the U. S. Signal Corps. 


Celoron radio panels are finished in 
black, oak and mahogany. They come 
ready to use in these standard sizes: 


l—6x 7x% 5— 7 x 18 x 3/16 
2—7 x 9x% 6— 7 x21 x 3/16 
3—7 x 12x% 7— 7x 24x 3/16 


4—7 x l4 x 3/16 8—12 x 18x 3/16 
9—7 x 26 x 3/16 


Other sizes are cut to order from 


sheet Celoron. Ask your dealer. 


Aninteresting booklet for the radio 
set builder is “Getting the Right Hook- 
Up.” This booklet is sent Free 


upon request. 


To radio dealers: Send for special dealer price list showing standard assortments 


Diamond State Fibre Company 


BRIDGEPORT 


(near Philadelphia) 


PENNSYLVANIA 


Offices in Principal Cities 
In Canada: Diamond State Fibre Company of Canada, Limited, 245 Carlaw Ave., Toronto 


CELORON 


STANDARD RADIO PANEL 


Please mention POrULAk RADIO when answering advertisements. 


Equal to All Demands 


THIS IS NUMBER FOUR OF A SERIES 


Every tube you add to your receiver 
makes it just that much more important 
for you to use Eveready “B” Batteries, 
for each additional tube increases the 
work the “B” battery has to do. It 
demands a more capable, long-lived 
battery. 


Here is a table that shows just what 
each type of receiving tube draws from 
your “B” battery. The current is mea- 
sured in milliamperes, or thousandths 
of an ampere. 


Current (in milliamperes) Taken from the 
“B” Battery by Various Tubes 


“B” WD-11 UV-199 UV-201 UV-201-A 
Volts WD-12 C-299 C-301 C-301-A 
22 0.5 0.5 0.5 0.5 
45 1.5 1.4 1.5 1.5 
671 2.5 2.4 2.5 3.5 
90 4.5 4.0 3.9 6.0 


Above figures are at zero grid bias 


The table shows that the “B” battery 
current drain increases much more rap- 
idly than the increase in voltage. For 
example, if the voltage doubles from 45 
to 90, the current drain increases three- 
fold in one case and fourfold in another 
case. This all means that the life of the 
“B” battery may be materially length- 
ened by not using a higher voltage than 
is necessary to obtain the desired results. 


The most popular type of receiver to- 
day has at least three tubes, operating a 
loud speaker. As ordinarily employed, 
it places a fairly heavy drain on the “B” 
battery. 


Under light and heavy service, 
Eveready “B” Batteries prove up. More 
and more fans buy them every day be- 
cause they are the most economical. 
According to the work they have to do, 
so is their life. 


You get most energy for your money 
in Eveready “B” Batteries—they last 
longer. 


10 


“the life of your radio” 


The Metal Case 
Eveready ‘*B’’ 
Battery No. 766. 
The popular 2214- 
volt Eveready 
Battery in a new. 
handsome, dura- 
ble, waterproof 
metal case. At all dealers, $3.00. 


Eveready “B” 
Battery No. 767. 
Contains 30 
large size cells, 
as used in the 
popular No. 766. 
Voltage, 45. 
Made especially 
for sets using 
detector and 
one or more stages of amplification. The most 
economical “B” Battery where 45 volts are 
required. At all dealers, $5.50. 


Eveready Radio Battery 
No. 771. The Ever- 
eady Three,“ the ideal 
“C” Battery. Voltage, 
4%4—three terminals 
permitting the use of 
14, 3, or 4% volts. 
The correct use of this 
battery greatly pro- 
longs the life of the 
At all dealers, 70 cents. 


“B” Battery. 
Manufactured and guaranteed by 


NATIONAL CARBON COMPANY, Inc. 
Headquarters for Radio Battery information 
New York, N. Y. 


EVEREADY 


Radio Batteries 


~they last longer 


NOTE—This is No. 4 of a series of 
informative advertisements, printed to 
enable users to realize the utmost in 
battery economy. If you have any bat- 
tery problem, write to G. C. Furness, 
Manager, Radio Division, National Car- 
bon Co., Inc., 128 Thompson Avenue, 
Long Island City, N. Y. Ask for special 
booklets on “A”, “B” and “C” batteries. 


Eveready B, 22 volts, 
No 766 with Six Fahnestock 


Please mention POPULAR RADIO when answering advertisements. 


When Radio called, 


Eveready was ready 


'WENTY-ONE years ago, when 

wireless telegraphy had its first 
birthday, National Carbon Com- 
pany's dry cell batteries were nine 
years old. Even then, its batteries 
were world famous as convenient, 
economical and efficient sources of 
electric energy. 


With the introduction of popular 
broadcasting, radio leaped into uni- 
versal service. Radio engineers used 
Eveready Batteries as their standard in 
designing tubes and receiving sets. 
Eveready engineers, backed by the 
most complete research and testing 


laboratories known to the industry, 
worked with them to discover how 
the known dry cell could be improved 
for radio work. 


The fruit of these efforts is the 
Eveready family of radio batteries 
conspicuous for vitality and endur- 
ance—the right battery by test and 
proof for every radio use. 


Insist on Eveready Batteries 
they last longer. 


Informative and money-saving booklets on 
Radio Batteries sent free on request. 


NATIONAL CARBON COMPANY, Inc. 
New York, N. Y. 


Headquarters for Radio Battery Information 


If you have any battery problem, write to Rapio Division, NATIONAL Carson Company, Inc. 
128 Thompson Ave., Long Island City, N. Y. 


Radio has moved from the laboratory 
and amateur's work-table out into the 
refined surroundings of the family living 
toom. In keeping with this new com- 
panionship we offer this reliable, | ong- 
lived Eveready “B™“ Battery, in an attrac- 
tive, new metal case, worthy to stand 
beside the rich cabinets of fine radio sets. 


EVEREADY 


Radio Batteries 


they last longer 
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He Tried a New Tube—and 
Then Learned the Secret of Grid Control 


Many Sets Can Have Increased Range and Better Reception 
Through Proper Control of the Grid Condenser 


He was a careful buyer. He knew the folly of using 
cheap equipment in his set—for precision decides 
between results and failure in radio. And he built 
carefully. 


But when the set was finished he had only fair re- 
zults. The distant stations that he wanted could not be 
heard consistently. And when they were tuned in, 
they faded, so that adjustments had to be made con- 
tinuously. At times the program would die away and 
be lost. At others, there was a distinct clicking heard, 
with alternate periods of clear and muffled reception. 


His friends said the set was not gr ble— and there 
were as many suggestions for corrections as there were 
friends. But each time the circuit was checked it 
showed no wrong connections. Every joint was sol- 
dered, every binding post tight. 

Then one day his 
detector tube passed 
into the great beyond 
from which no tube 
returns. And it was 
then that he learned 
the secret of his poor 
results. 


SN 
e 


R Inductence 


Unless a “Leak” of the proper resis- 
lance is plaœd across the grid con- 
denser, the tube will either choke or the 
c fect of the condenser be destroyed. 
value depends on both the charac- 

of the tube and the circuit— it 
can ha tained only in an accurate 


variable grid leak of proper design. 


With a new tube the 
set produced perfect 
concerts—tones clear 
and natural—fading and 
clicking were eliminat- 
ed. Like a flash he real- 
ized that the character- 
istics of this rew tube 
were better suited to the 


The carefully mil milled 3 of Bo bars 


constants of his circuit. C-H Usriabk G m 
e ° accumulates fae the spe- 
To prove it he tried an- g prepared brush TI 
other tube — of exactly resistance of the leak - Uf this becomes 
too low 1 tube use d, mere 
the same type. And wiping t rolor wiih a ckan clei 


restores it to a high value for ad. 


again his results were ſuappment. 


better. Stations he had 

never received before could be heard, and those that 
he had copied only on perfect nights could be tuned 
in at will. His lack of control of the grid condenser 
cost months of unsatisfactory reception. 


Are Your Results Choked Off in 
the Grid Condenser? 


For every tube and for every circuit there is a cer- 
tain value of resistance that allows the charge which 
piles up’’ on the detector grid to ‘¢leak off” at just 
the proper rate. If this value is too high the charge 


TCH-EUTLER=~ 
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accumulates, and the tube chokes—if too low, reception is mushy, 
in some cases the grid condenser cannot function at all. Therefore, the 
Grid Leak must be of variable resistance to adapt itself to the charac- 
teristics of the circuit in which it is expected to operate. To insert a 
fixed leak is merely a gamble—a chance against large odds of hitting the 
proper value with all the results of your set at stake. 


70 
INOUCTANCE 


Put a C-H Variable Grid Leak in Your Set and 
Be Certain of Maximum Efficiency 


The C-H Grid Leak is worthy of the trademark it carries. It was 
designed by the master builders of all electrical control pions and 
is produced with watch-like precision to give 
accurate control. It can be installed in a few 
minutes in any set. A special flexible mount- 
ing link makes it easy to attach directly to 
the grid terminal of the tube socket or wher- 
ever else desired. A long, fully threaded 
brass control rod (which can be cut to any 
length required) is furnished with bakelite 
insulating joint, Thermoplax knob and pointer 
for panel control. The leak is adjustable, 
arranged to care for any style of grid con- 
denser. 

Install one in your set tonight for better, The C-H Variable Grid Leak 
clearer, more consistent reception. No wiring ts fully adjustable for all styles 
is required. Attach it to the grid terminal of *, ie ef srid condensers 
your tube socket, and attach the wire you removed from that post to 
the one on the Leak marked to inductance. Carried by jobbers and 
dealers everywhere. Sample can be obtained direct from factory at list 
price, $1.50 plus 10c for wrapping and postage. 


THE CUTLER-HAMMER MFG. CO. 


Member Radio Section 
Associated Manufacturers of Electrical Supplies 


MILWAUKEE, WISCONSIN 


HAMMER 


Instruments of Guaranteed 
Quality Assure Success 
in Radio 


The C-H 4 Ohm Vernier Rheo- 
stat — Pe detector tube control. 
Abo furnished without vernier for 
amplifier tube control. 


The CH 125 Ohm Radio Rheo- 
2 

bo use rage cell io 
the UV 199 or C299 


The C-H Variable 
Unit— Attach it to your present 
oo og ae bo obtain requi. 
ohms for the new tubes. 


The C-H Radio Potentiometer 
The potentiometer with the 
resistance unit thal does not 
wear and cannot be dis- 
placed under con- 
stant usage. 
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Suitable 


LOS 
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BROOME E LAFAYETTE STS. 
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~~O PITTSBURGH 


~~ CINCINNATI 
~e 


‘ary ~~ JEFFERSON CITY 


BP. 1. SO Ta ee UE ar e n av T 
F . N ei Laie et 2 
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Radio-Frequency Amplifying 
TOPE yews Receiver that 

wperates with merely a 10 FT. WIRE—not even 
ground necessary. 
Offers exceptional CLARITY without the slightest 
poss of tone quality. ` 


2 . A TN —— y 
ucena, Oe eee N 


oa. 


Efomplete Aßéex-down parts for Melco Supreme 
EineludiggAfi od „ Bakelite panel and solid 
4 „. 4 J cab n 


FAIRBANKS BUILDING 


BROOME & LAFAYETTE STS. 
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C The Supreme Insulation 


RADION 


anels 


are easiest to 
drill, saw, or 
engrave with 
simple tools 
at home 


18 Stock Sizes 
Radion Panels 


Black and Mahoganite 


x 7 6x 10% 6x14 
6x 21 7x 9 7x10 
7x12 7x 14 7x18 
7K 21 7x 24 
9x14 10x 12 12x14 
12x21 14x 18 20 


| nADION A 


E AMERICAN HARD RUB 


| 


AMERICAN HARD RUBBER CO., 11 Mercer St., N. Y. 
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Radio Broadcast Contest | 
s Bradleystat supremacy 


or Long Distance — 


ADIO Broadcast recently conducted 

a prize contest, open to all radio 
enthusiasts, for the purpose of interest- 
ing amateurs in long-distance tion. 
Ninety contestants were entered, and 
the names of all, including prize win- 
ners, were published in several issues of 


Radio Broadcast, after the contest closed, 
How the remarkable Bradleystat 


records were discovered! 


ATM the names were published, a letter was 
written by the Allen-Bradley Co. to each 
contestant to ascertain what filament rheostat was 
used in each radio set. Seventy-two reports were 
received, and after they were tabulated, the most 
amazing discoveries were made about Bradleystat 
performance and Bradleystat popularity. 


The Bradleystat captured first place in 
all leading events! 


The superiority of the Bradleystat ‘was proved, conclu- 
sively, by these facts: 

1. The First Prize Winner used the Bradleystat in his set. 
2. The greatest mileage record of 305,420 miles, total, 


was made „5 
Big Margin 3. Tin Bradley we most popular rheostat in the 

» 4. More Beadleystats were used than the next four types 

—— of rheostats, combined, “see sities sal 
| 2 3. No carbon or metallic powder tat was reported 
: 22 in competition with the Bradleystat in this record 
| E Analysis of Ret breaking contest. 
; 1 2 Each line represents 6 different Your radio set needs a Bradleystat. Try one tonight! 
HER- type of rheostat used in the con 
| 5 many of each were used. Now 
| a the overwhelming popularity of Electric. Controlling Apparatus 
l the Bradl. first lier, 
i : rs 276 Greenfield MILWAUKEB, 
Avenues Wisconsin 


THE ALLEN-BRADLEY co. HAS BUILT GRAPHITE DISC RHEOSTATS FOR OVER 20 YEARS 
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WESTINGHOUSE 


“A,” “B” and “C” 
Cm E BATTERIES 


For all radio requirements 


ee like oe 


Jo 


Y Better Batteries— 
Better Radio Reception 


Every radio fan knows the importance of 
sustained battery voltage in a radio receiving 
set. A sudden drop in filament voltage, 
for example, is exasperating. Right here 
the name Westinghouse becomes significant. 
As in automobile batteries, Westinghouse 
Radio Batteries are the finest Westinghouse 
can build. The new @s~.G@s types are espe- 
cially efficient. Even-powered, slow-discharg- 
ing, you'll quickly note their superiority for 
fine tuning, signal holding and sound volume. 
So economical, too! They last indefinitely 
and are easily recharged at a few cents’ cost. 


Grsmi (ase “A” Batteries—One-piece glass case with solid 
glass cell partitions and plate rests. Visible interior. 2, 4 and 
6-volt sizes. Cm (ASE “B” Batteries—The 22-MG-2 (22 volts) 
is a wonder for steady, noiseless, full-powered service. Recharge- 
able, of course. Larger types, too. Also C“ batteries in 6-volt units. 


WESTINGHOUSE UNION BATTERY CO. 


Swissvale, Pa. 
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Build your own Radio Set 


—and save half the labor custom- 
arily involved. 


The panels are completely drilled, 
and the parts are simply fastened 
with screws and nuts. 


Any circuit desired may be em- 
ployed. We have eight different 
types of panels. 


The crystal black panel finish, to- 
gether with the concave dials, lend a 
pleasing effect—the absence of knobs 
giving a clean, flush appearance. 


You can build, or buy, a cabinet to 
suit your individual taste. 


- ° . . 4 
eo © @. 
© © © 
e e e 
° ° e . $ ` 


. 
—. . — 


Illustrated catalog upon request 


EISEMANN MAGNETO CORPORATION 
William N. Shaw, President 
46-33rd STREET, BROOKLYN, N. Y. 
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Modern Replacement 
For Fixed and 
Variable Condensers 


The GREWOL Vari-Grid 


Used a3 a 11 or 23 Plate Vernier Condenser as well as a variable grid control. 


The capacity of the grid of your tube must be varied to secure maximum efficiency, 
distance, clearness and sharp tuning. This is the purpose of the Grewol vari-grid. 1 


Equipped with grid leak, removable when Vari-Grid is used as vernier con- 3 
denser in other circuits than the grid. Costs less! One hole to drill 134” 2 
in diameter, an efficient quality instrument. Write for descriptive booklet. 


GREWOL Fixed Detector 


Positive, sensitive adjustment ALWAYS, instead of Se 


continual guessing and adjusting. Therefore, preferred 
for all reflex and other super-sensitive circuits. Glass- 
enclosed, solid mounting (vibration-proof). Adds to 
the appearance of your set, imitated but never equalled. 
Others cost more but none give better satisfaction. 


Each detector equipped with Special Reflex Crystal, 
guaranteed not to burn out 


WRITE FOR NEW REFLEX HOOK-UP FREE 
Both of these GREWOL Products 


At Your Dealers or Di-ect 
Upon Receipt of Price (Actual Size) 


RANDEL WIRELESS CO. 


4 CENTRAL AVENUE 4 NEWARK, N. J. 


Jobbers and Dealers write for Proposition 
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he Music of the lmmortals 
== inYour Own Home 


People sometimes sit hours in hot, stuffy opera houses 
to hear our famous opera singers. Yet the immortal notes 
of those same stars are broadcasted from radio stations 
and are listened to by thousands in the comfort and se- 
clusion of their own homes. 


Perhaps you would rather follow an athletic contest 
play by play, or listen to a speech by some famous man. 
Or perhaps the market, crop and weather reports would 
prove more interesting to you. 


PARAGON 


Reg. US Pat. OFF 


RADIO PRODUCTS 


With the new PARAGON Three-Circuit Receiver Type RB-2 
you can pick out the program you wish to hear and hear it clearly 
from beginning to end. For the greatest enjoyment of radio, for 
complete satisfaction, you should listen in with a Paragon set. 


In appearance it is an addition to any home. All cabinet work is 
of mahogany with a brown mahogany finish. All metal parts show- 
ing, inside as well as outside of the cabinet, are nickel plated. 98% 
of the wiring is invisible. The whole outfit is compact, neat, solidly 
built, and finely finished. It is the ideal Radio receiver and the ideal 
holiday gift. 
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Illustrated Bulletins on Paragon 
Radio Products Are Yours for the Asking. 


DEALERS: We believe in the proper distribution of Paragon Radio Products. 
Our exclusive Distributors are particularly interested in territorially protected 
dealers, who will concentrate, solicit and serve the consumer in the sale of 
Paragon Radio Receivers. If interested, write us for details. 


ADAMS-MORGAN COMPANY 
20 Alvin Ave., Upper Montclair, N. J. 


`e 


s” " a 


Illustration shows the 
new Paragon RB-2 Re- 
generative Receiver with 
two-stage tone amplifier 
Price $135.00 


(Licensed under 
Armstrong Patent 
No. 1,113,149) 
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A real contribution => 
to Radio Progress 


| 

| 

| 

The photograph at the right illus- 

trates the special service trans- | 

former installed at the Radio 

Central, Rocky Point, L. I., for 
talking across the ocean. 


It represents a long step forward 
from the pioneer days, over 20 
years ago, when we also equipped 
the stations of the Marconi Com- 
pany with the large trausmitting 
transformers for the first com- 


mercial transatlantic wireless By Courtesy of Western Electric Co. 
è ° 300 k.v.s., 60 cycle, 3-phase, 22,000 volt, oil-cooled i 
communication. service transformer. kadio Central, eee Poe eT 


—With all tubes— AME 


1 RAN —In all stages— 
TRADE MARK REG.US. PAT.OFF. 

This experience in transformer design_and 
construction has produced The AmerTran 
—an audio frequency transformer for the 
amateur and professional alike. 

Its flat-top distortionless amplification curve 
assures a pure tone rendering of the full 
musical scale. 

It amplifies in one stage from 30 to 40 times 
in the flat part of the curve, depending on 
the tube constant — the amplification is ap- 
proximately 5 times the tube constant. 


In One Type Only. Turn Ratio, 5:1 


American Transformer Company 


r Designers and builders of radio 
$7.00 transformers for over 22 years 


Ask your Electrical 
= Dealer, or, sent carriage 181 Emmet Street 7 Newark, N. J. 
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8 TESTIMONY straight from an = 
| impartial authority. Re-PropucTIon is a g 


fact. The delicate overtones which give music 
its roundness, resonance and timbre, are faith- 
fully re-born through the modern magic of the 
patented “double diaphragm.” This extremely 
responsive device is adjustable to the exact re- 
quirements of your set and individual receiving 
conditions. Write for Illustrated Booklet“ B 


Atlas Loud Speaker Unit 
With Phonograph Attachment. .... $13.50 
Without Phonograph Attachment... $12.50 


ARAVAAVAAVARUARVARUARVARAUARUAAVARAUAR 


Ask Your Dealer 
fora 
Demonstration 


List Price 
Complete 
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tric Products Co. Inc. 
RADIO DIVISION — NEWARK, N. d. 
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Letters From Users Requested 
What have you accomplished with your Atlas 
. Amplitone? Tell us about it. 
Sole Canadian Distributors 


The Marconi Wircless Telegraph Company 
of Canada, Limited 
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New 1924 Model 
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See It 


Step into your dealer’s store—he will 
gladly give you a demonstration with- 
out obligation. See this wonderful 
new value, placed on the market now 
for the first time. You will realize 
the outstanding superiority of the new 


© j a Mahogany Finish 


Price Now 


172 


(West of Mississippi $19.00) 


Today 


Pathé Loud Speaker. Notice its 
beautiful Mahogany finish and its 
ability to reproduce long distance 
signals clearly. With the new low 
price it is the best buy on the mar- 
ket. 


FREE PAMPHLETS 


Write now for free pamphlets on the Pathé Loud Speaker, Pathé 
Variometer, Pathé Variocoupler, Pathé Dials and the new Curtantenna. 


Jobbers and dealers write for new special proposition 


PATHE PHONOGRAPH & RADIO CORPORATION 
20 GRAND AVE., BROOKLYN, N. Y. 


Western Sales Office, 533 Wabash Ave., Chicago, III. 
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LEADERSHIP S QUALITY 9 COMPLETE LINE 


Performance!— Read this Letter 


Melrose, Mass., November 10, 1923. 
National Chelsea Radio Corp., Boston, Mass. 


Gentlemen: I know that you will be interested in the 
remarkable reception which I obtained with one of 
your Type No. 102 Regenerative Receivers. 

1 received the instrument Friday, November 2, 
and connected it in the presence of two of the Boston 
Edison Company's engineers. On this evening without 
any previous experience, I heard practica every 
station throughout the Middle West on a loud speaker. 
l am very much delighted with the performance of 
this receiver. 

I am attaching below a list of stations which I have 
heard during the past six days. All of these stations 
were received on the loud speaker with sufficient vol- 
TR ume to be heard all over my home with the exception 

s of Denver. Nearly all of t were received prior to 
Receiver No. 102 10 p.m. 
PRICE, $95.00 WOC Davenport 


(Licensed under Armstrong Patent 1113149) 47 Sen Antonio 


Audio Frequency Transformer, No. 50 
Gives maximum amplification without distortion 
Ratio 3% to 1. Moisture proof 

PRICE, $4.50 Assuring you that I am an enthusiastic booster of 
Chelsea Receivers I remain, 
Yours very truly, 
AukhREVY R. Goopwix. 


You can secure the same results with this 
wonderful Chelsea Receiver. 


1 CHELSEA PARTS 


Vernier Variable Condenser, No. 10 The marvelous results obtained by CHELSEA 
Twenty-three plates, capacity .0005 M. F. Built- at sca arc building your Gun eet you may becca 

in vernier—low resistance and losses. i i 
PRICE. $4 50 that me. use “04 Chelsea Parts will give you the 


Write for our large Catalog No. 3 illustrating a complete line of sets and parts 


NATIO 
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The World's Standard Loud Speaker 


A few 
practical points about 
Amplion supremacy 


The Amplion requires no power amplifier—no 
battery. You simply attach it to regular head phone 
connections. 

1 — : — The diaphragm is made of a special alloy, found 
Conduit i <= to have no equal after years of experiment with all 
Highly ing Insulating other materi 
inished W Sound Conduit 


x . The electro-acoustical device is insulated entirely 
. s from the horn to eliminate distortion, ring or 
resonance, 
Its Non-vibrating wood horn 2 all other 
oer {sawed fot y materials for true tone and 
Louwinger Elevate io An Adjustable feature makes ‘ha A Amplion sound 
ing Horn 2 oe Matis any make of receiving set, and ensures 
rew for ng diaphragm to al reproduction. 
2 417 2 of Rec. Sela The Amplion mechanism is not new—it has not 
n ARIS been hurriedly devised to meet the radio boom. 
9 Rather, it is a development, for radio purposes, of a 
loud speaking device used for years by leading 
avies of the world. 
The Amplion is n by the oldest 
manufacturer of loud speakers in the world. 
The Mahogany horn — the enameled sound con- 
duit - the highly polished nickeled base — the 
ducing mechanism —all are of the highest N 
Ask your dealer for a demonstration. 


Patentees: ALFRED GRAHAM & CO, 
SIGNAL ELECTRIC MFG. COMPANY 
Sole United States Distributors Menominee, Mi 


$46 00 BURNDEPT OF CANADA, LTD. 
> Canadian Distributors — 172 King Street W., Toronto 


Amplion Beauty 
AR-15 


\ Amplion 
Amplion Junior Junior 
DeLuxe AR-45 AR-39 


Ar iplion Portable AR-61 $18.00 
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|] The 5 of The Amplion is The Supremacy of A ‘tual Perrormance KYI 
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Model K 
(SHOWN ABOVE) 


$29.50 


It is a twotube outfit consisting of one 
stage of tuned impedance radio-frequency 
amplification with a tuner and vacuum 
This . recei lies be- 
radio-frequency ver amplifies 
fore it detects, eliminates interference to 
a marked degree and has much more vol- 
ume than most one-tube sets. 


Model MW 
(SHOWN BELOW) 


$54.50 


The Model MW consists of the same high- 
e units as our Model K. with the ad- 
ition of a two step audio-frequency am- 
plifer in a single beautifully finished solid 
m y ca t. It is a four-tube set, 
radiri lificatjo 
io-frequency amp n, 
and two stages of audio-frequency. 


ie a 
THE MIDWEST RADIO CO., SHA STREET 


Gets ’em from 
Coast to Coast 


Just like the sweet, mellow tones of a flute or violin floating 
in from afar out on a lake—that's the way concerts come in 
through MIRACO receivers—and— 

Not only from the nearby stations either. Por our users tell 
us that Cincinnati hears Frisco. Denver hears Schenectady 
New York hears Havana! Scores of long-distance records were 
made on these instruments last year so, with the many new 
refinements incorporated, the results obtainable will be far 
better now than ever. 


HIGHEST QUALITY AT LOWEST PRICE 


When the radio craze swept the country like a storm late in 
1921, MIRACO was one of the first real successful sets to be 
placed on the market. Highest quality at the lowest price has 

ways been our keynote, and the thousands of sets now in 
use all over the world are a fitting tribute to Miraco's excel- 
lent performance. Many new improvements have just been 
made in the MIRACO Models K and MW, such as new sockets 
resting on shock absorbing pads is a refinement found only in 
the most expensive and elaborate sets. Improved rheostats 


with multiple resistance windings makes it possible to use any 
type of tubes and a new aluminum shield prevents annoying 
body capacity effects. 

The cabinet is of solid mahogany, workmanship throughout 
is the finest while its operation is extremely simple yet always 
dependable. 


Write for our new bulletin 
TODAY 


DEALERS — JOBBERS 
Write for proposition quickly. 


AGENTS 


There’s still some territory 
open—vwrite or wire. 


812 MAIN STREET 
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Impartial Experts Testify! 


For a long time, set builders have wanted some definite, authori- 


tative guide to condenser quality. 


Complying with this demand, 


HEATH RADIANT CONDENSERS were submitted to two of the 


greatest radio testing laboratories. 
Copies of the complete reports free to ó anyone interested. 


their reports. 


Electrical Testing 


Laboratories of New 
York, Says 


. the equivalent series resistance 
of each of the condensers is very 
small. That is, it is so small that it 
may be considered as negligible." 


Radio News Labo- 
ratories, Says 


. considered one of the best con- 
densers we have tested. A dielectric 


loss resistance of 46 ohms at 1000 


cycles.” 


Below are salient phrases from . 


nm 


HEATH RADIANT. CONDENSERS 


Permanently Flat Plates 


Precise, when you examine it at the store, and, 
still more important, p-r-e-c-i-s-e always, for 
years — the most durable, continuously efh- 
cient part of your set. Warping plates made 
impossible by the Heath process of stamping and 
hardening which makes each one permanently 
FLAT PLATES. 


Micrometer-Adjusting Geared 
Vernier 


Reducing gear, engaging with teeth cut into 
the outer rim of the vernier plate, affords in- 
finitely delicate adjustment. An added fea- 
ture of satisfaction that makes it well worth 
your while insisting upon Heath Radiant 
Condensers. 


Write for Booklet 
List Prices — Vernier Type (With 2%” dial and knob) 


13 Plate, $5.% 25 Plate, $5.5° 


45 Plate, $6.5 


HEATH RADIO sas ai MFG. CO. 


204 First Street 22 


$$ Newark, N. J. 
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HE HORIZON of the radio art extended and Broadened: 
by this new Perfection of radio reception the more ver- 

Í satile, more Simply operated receiver, Mu-Rad MA. 5. 
Many important refinements plug in type radio frequency 
transformers, so that the MA-15 can be accommodated to any ' 
future changes of: wave lengths or tubes, volt-meter for in- 
stantaneous readings of “A” or “B” batteries, new type 
vernier dials, operated by cams to eliminate back-lash, no 
other aérial than a 2-foot loop needed, and a wave length 
switch for bringing in short wave stations. Solid mahogany 
cabinet, with an engraved Formica panel. The MA-15 antici- 
pates every possible use and requirement. Guaranteed range, 
7,000 miles using 2-foot loop. 


Another New MU-RAD Receiver MA-17 


Three stages of radio and two of audio frequency 

amplification and detector. One tuning dial and two 
selecting dials, each independent of the other. Plug- 
in type r. f. transformers to care for changes of tube 
type or wave lengths. Panel-mounted volt-meter 
for quick reading of A and B batteries. Solid ma- 
hogany, Adam Brown hand-rubbed finish cabinet 
with loop fitted into top and compartment in base 
for B batteries. Guaranteed for 1000 miles 
reception using only a 2-foot loop. 


WRITE FOR BOOKLET AND NAME OF NEAREST DEALER 


Acoma U-Rap Laporatories INC pape 
609 FirtH AVE ASBURY PARK, New JERSEY 
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DEALERS! 


N. & K. Phones can be had at any time and in any quantity. We, as 
exclusive distributors for the United States and Canada, are always carry- 
ing in New York a large stock of these truly fine headsets in order to 
supply the demand promptly. N. & K. headsets are manufactured by 
Neufeldt & Kuhnke, Kiel, Germany — known the world over as leaders 
in their line. 

We have a Profit Proposition to offer dealers. Write us for complete 
details. 


Kindly address inquiries to Dept. C. 


Th. Goldschmidt Corporation 


15 William Street, N. Y. C. 
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What you have been waiting for 


RE are two rugged little storage batteries 
designed particularly for low-voltage tubes. 


Although they weigh only 5 and 6 pounds, they 
are of true Exide quality. Highly efficient and 
with ample power for long-distance receiving, 
these batteries will give you a type of service 
that you would find it hard to duplicate. 


These sturdy little batteries are neat and com- 
pact. They were specially designed for WD-11 
and UV-199 vacuum tubes, but can be used with 
any low-voltage tube. The two-volt Exide A Bat- 
tery consists of a single cell. It will heat the fila- 
ment of a WD-11 or other quarter-ampere tube for 
approximately 96 hours. The four-volt A Battery, 
having twocells, willlight 
the flament of a UV-199 
tube for 200 hours. 


As you know, any 
variation of current in 
the plate circuit pro- 
duces weird sounds in 
your phones. With an 
Exide B Battery hooked 
up to your set, static 
is the only undesirable 
sound you will have to 
contend with. The Exide 
B Battery supplies 
steady, noiseless current. 
It permits the niceties of 
adjustment that make radio receiving an unal- 
loyed pleasure. 


For six-volt tubes 
Like all Exide Storage 
Batteries, the Exide A 
‘ for six-volt tubes 
in dependable and long - 
lasting. It is made in four 
sizes, of 25, 50, 100 and 150 
ampere hour capacities. 


The Exide A Battery for six- volt tubes has ex- 
tra-heavy plates, assuring constant potential and 
uniform current over a long period of discharge. 
Like all Exide Batteries, 
it embodies the finest 
materials available. 


In marine and 
commercial 
wireless 


On sea and on land the 
Exide plays an impor- 
tant role in the indus- 
trial life of the nation. 
In marine wireless, 
Exide Batteries provide 
an indispensable store of emergency current. 
A majority of all government and commercial 
wireless plants are equipped with Exides. 


Exide Radio Batteries are sold by radio 
dealers and Exide Service Stations everywhere. 
Ask your dealer for booklets describing in detail 
the complete line of Exide Radio Batteries. Or 
write direct to us. 


Exide 


RADIO BATTERIES 


Exide B Batteries 


give noiseless, full - pow. 
ered service over a long 
period of discharge. De- 
signed throughout to pre- 
vent electrical leakage. 
Capacity, 3 ampere hours. 


THE ELECTRIC STORAGE BATTERY COMPANY, PHILADELPHIA 


Oldest and largest manufacturers in the world of storage batteries for every purpose 


Service Stations Everywhere 
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A Ligh tning Arrester — 
Js Reguired by the P 
1923 National Electric Code 


Our Lightning Arrester No. 606 provides 
means whereby the static electricity that col- 
lects on every antenna during certain atmos- 
pheric conditions may discharge to ground 


without injury to coils, condensers or other 
delicate apparatus. 


It is a Vacuum Tube Arrester of the highest 
workmanship and material, designed along 


lines that our experience has proven to be 
correct. 


This Lightning Arrester is approved 
by the Underwriters Laboratories. 


For Those ~ 
Mo want the best 


“For those who want the best“ our Lightning 
Arrester Switch No. 602 has no competitor on the 
radio market. 

The Vacuum Tube Arrester is always on the 
job ready to spill any overcharge. With the 
switch blade the antenna may be disconnected 
from your set and thrown directly on ground. 

This device combines on one base the require- 
ments and the added recommendations of the 
1923 National Electrical Code. It is approved 
by the Underwriters Laboratories. 
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ELECTRIC MANUFACTURING CO. 
MIDDLETOWN, OHIO. 
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A Special Low Wave Set for 
Transmitting Amateurs 


Does your receiving set respond readily to short wave signals ? 
The WC-5-SW set shown above was designed by short wave 
specialists to help you. It picks up signals on wave lengths 
from 90 to 380 meters sharp and clear. The WC-5-SW has 
proven itself to be the most practical receiving set for low wave 


VCS. SW 


Built Especially for Transmitting Amateurs 


The WC-5-SW is a 4 tube set. One stage of tuned Radio Frequency ampli- 
fication is employed ahead of the detector to make it supersensitive. Two 
stages of audio frequency are used to bring up the signal strength. Uses any 
type of tubes. Gives perfect control of audibility. Detector rectifies only. 
Uses antenna compensating condenser. Only two control adjustments. Pure 
Negative biasing on all tubes, thus marked saving on B Battery current. 
Tuned Radio Frequency sharpest known and most selective principle ever 
adopted. Plate potential non-critical. Mono- block tube socket. No grid 
plate leads on audio amplifiers. Audio amplification absolutely necessary 
when using low efficiency receiving antenna, i.e., underground or indoor. 
Mahogany cabinet, piano rub finish. Rabbited-in panel. Split lid cover. 
The price is $85.00. 


Write for complete description and illustrated folder on this 
practical set for low wave specialists. All transmitting 
amateurs will be interested in this literature. 


OTT RADIO, Inc. 


222 Main Street La Crosse, Wis. 
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SOLID COMFORT 
Comes With The Use Of The. 


TRADE MARK 


AUDIOPHONE 


REG. U. 8. PAT. OFFICE 


because nothing is lost from 
the original broadcasting 


Not only is it easily possible to dis- 
_ tinguish the words of the speaker, but 
also the minute graduations in pitch, 
` timbre and quality of overtones which 
` distinguish individual voices. 

The Audiophone is complete and self- 
contained—needs no separate battery or 
other accessories goes to you ready for 
use on connecting to your receiving set. 
It will prove a source of lasting pride and 
pleasure. 


Audiophone Sr............ Price $32.50 
- Audiophone IT. Price 22.50 


BRISTOL ONE 
STAGE POWER 
AMPLIFIER 


If greater volume is desired, over what you already obtain, use 
the Bristol One Stage Power Amplifier. No C Battery required 


Price $25.00 


THE BRISTOL COMPANY 


WATERBURY, CONN. 


THE BRISTOL COMPANY 


Waterbury, Conn. 


CE a 9 


Please send me without cost or obligation Street and No 
to myself, Bulletins Nos. 3006 and 3011-L 

on Bristol Audiophone and One Stage ; 

Power Amplifier. OU ibis eh ] Gace E MALE acta eels 


Ce „ „ „ „„ „„ „„ „„ „ „ „ „ a 
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NSIDE the Arctic Circle, nine degrees from 


the North Pole, a little 89-foot schooner 
is frozen fast in the ice of Smith Sound. 
Aboard this schooner a group of brave men are 
enduring, as best they can, the desperate cold 
of the Arctic—cold that often drops to 60 de- 


~~ 


grees below zero. Human atoms in a boundless 
field of ice! å 

Cold is hard to endure, but far more terrible 
is the Arctic solitude—unbelievably oppressive. 
Radio, at length, has broken this spell forever! 


Concerts from Honolulu! 


Daily, by means of powerful sending and receiv- 
ing apparatus, the crew of the “Bowdoin” are in 
communication with relatives and friends in the 
far-off States. Daily they listen to concerts as far 
away as Chicago, Dallas and Honolulu! 

When the sanity, the very lives of one’s ship- 
mates may depend upon contact with the outside 
world, none but the BEST is good enough. 


Dr. MacMillan’s Choice—the Zenith 


Out of all the radio sets on the market, Dr. Mac- 
Millan selected the Zenith exclusively — because of 
its flawless construction, its unusual selectivity, its 
dependability and its tremendous REACH. 

Already his operator, on board the “Bow- 
doin” IN NORTHERN GREENLAND, has 
tuned in several hundred stations. You along 
the Atlantic who brag a little when you tune 
in Catalina Island—what would you say if you 
tuned in Hawaii FROM THE ARCTIC CIRCLE? 

The set that Dr. MacMillan haf is a standard 
Zenith receiving set. And you can 
do all that MacMillan does, and 
more, with either of the two new 
models shown at the right. Their 
moderate price brings them easily 

your reach. Write today \ 

for full particulars. = 
Zenith Radio Corporation 
McCormick Building, ago t-a 17 


—— — 


Licensed under 

Armstrong 
U.S. Patent 

ee No. 1,118,149 
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MODEL AR The new Zenith 4R Long- 
Distance“ Receiver-Amplifier comprises a com- 
ek three - circuit regenerative receiver of the 
eed-back type. It employs the Zenith regener- 
ative circuit in combination with an AUDION 
DETECTOR and THREE-STAGE audio- 
frequency amplifier, all in one cabinet. 

The Zenith 4R may be connected directly to 
any loud-speaker WITHOUT the use of other 
amplification for full phonograph volume, and 
reception may be satisfactorily ac- 
complished over distances of more 


than 2,000 over distances of more BOO 


MODEL 3R—The new Zenith 3R “Long- 
Distance” Receiver-Amplifier combines a spe- 
cially designed distortionless three-stage ampli- 
fier with the super-efficient Zenith three-circuit 
regenerative tuner, 

Fine vernier adjustments—in connection with 
the unique Zenith aperiodic or non-resonant 
“selector” primary circuit—make possible ex- 
treme selectivity, 


2,000 to 3,000 Miles with Any Loud-Speaker 
With the new Zenith 3R satisfactory recep- 


tion over distances of 2,000 to 3,000 miles and 
accomplished in full volume, 


over, is 19 
using ANY ORDINARY LOUD-SPEAKER. 
No special skill is required. The Model 3R 


is compact, graceful in line, and $1 60 


built in a highly finished ma- 
hogany CbiNGet is be (2 * 
— — — — —-— — — — 
ZENITH RADIO CORPORATION. 
Dept. C. 328 South Michigan Ave., Chicago, UL J 


Gentlemen :— 
Please send me illustrated literature on Zenith 
Radio. 


| Mass I AT EEIT EEO Os 


i Address 
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By Merit Alone, 


Precise Audio Transformers are the choice of those 
who discriminate. 

The 42 to 1 ratio yields the highest degree of amplification 
without distortion, and the deeper tones so often lost find their 
place in the wonderfully realistic recreation of broadcasted music. 

Reccmmended for neutrodyne circuits. 


Our voltage amplification test chart No. 1094 is convincing of 
the remarkable performance of this transformer. 

RECISE Write today for this chart and illustrated circular describing 
P our VERNIER RHEOSTAT and SWITCH LEVER. 
r Trial Offer 


If your dealer cannot furnish these, send us his name or on 
receipt of price we will forward ycu any instrument for ten days 
trial and will refund your money on return if unsatisfactory. 


PRECISE MANUFACTURING 
CORPORATION 


Rochester, X 22 22 New Vork 


BRANCHES 
53 W. Jackson Blvd. 821 Market Street 
Model 285A —35.75 Chicago, Ill. San Francisco, Cal. 
Distributed in Canada by Perkins Electric, Ltd. 
Toronto Montreal Winnipeg 


Clear asa Silver Bell | 


O-T Ke TUBES 


(Registered) 


in your radio set assure— 
sharp, clear, mellow .tones— 
music with its delightful and thrilling modula- 
tions— | 
speeches without distortion, audible down to a 
whisper— 
and all the other joys of Radio at their best 
Three Models 


O. T. 1A—2 to 4 volts, 
Battery Draw .15 amps. Price, $6.00 


o. T. 9-2 to 4 volts, . 
: Battery Draw. O06 amps. Prioe, $6.50 


O. T. Power Tube— 5 volts, 
Battery Draw .25 to .35 amps. Price, $7.50 


At your dealer or direct by mail. 
_ Write for complete literature. 
Manufactured by DeForest Tel. & Tel. Co. 
Exclusively for the 


DO. & T. Electric Corporation 


uine Silvertone Tube. 
Fully guaranteed 1819 Broadway, New York 


Beware of imitations . AHiah-class representatives wanted. 


| 
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IN NAPOLEON'S DAY 


N the early part of the nineteenth century the semaphore was the quickest 
means of transmitting information. Great battles often hinged on the 
information received or sent by this method. 

Today, due to sensitive instruments and electricity, messages are conveyed 

over vast distances with the speed of light. 

Your radio set receives the faint electric waves sent through space and 
builds them up into relatively strong currents, but it is your head phones that 
transform this current into the music or spoken words that you hear. 

Your set can be no better than your head phones and, as the enjoyment of 
broadcasting depends upon the quality of sound, you cannot be satisfied with 
inferior phones. 

Holtzer-Cabot Phones are the perfected results of over twenty-five years 
specialization in sensitive electrical instruments. With Holtzer-Cabot Head Sets 
you may be sure that you are getting all the enjoyment that your radio set 
can give. 


Holtzer-Cabot Loud Speaker, $25.00 
Holtzer-Cabot Phonograph 
attachment, 10.00 
No. 2 Universal Head Phones, 9.50 
No. 4 National Head Phones, 6.00 
Write for booklets, ‘‘ What You Should Knov About 
Radio Reception” and 4 Better Loud Speaker.” 
|) THE HOLTZER-CABOT ELECTRIC CO. [| 


125 Amory Street, Boston, Mass. 
6161-65 South State Street, Chicago, III. 
Departmen, B 
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ANYONE CAN Page 
OPERATE THE 5 
. t vy 
1 — enough to 
m li t 
Radiodyne|ġ| ente, 
— ae of misalignment made the Flewelling 


“The Voice of the Nation” Condenser one of the acknowledged 


hits of the Chicago Radio Show. 


Its careful electrical and mechanical 
design places it among the few really 
efficient instruments. 


You don’t have to be an ex- 

pert to install and operate 
Fi RADIODYNE eff ec tive- 
ly. It is operated by simply 
grounding to a water pipe 
or radiator and throwing 
a few feet of wire on the floor. 


All Flewelling parts maintain this 
high standard and are the latest and 


most up-to-the-minute designs of 


boats, automobiles, railroad modern Radio. 

trains, etc., the RADIO- Eleven Plate 
DYNE is enjoyable where 5 88 

other types of receiving sets Plate 

would not be practical. 0005 

Stations within a radius of 8 

2000 miles can be picked up r © At 
on the loud speaker; any $8.00 / Your 
wavelength from 200 to 700 Deal 
meters. The RADIODYNE Flewelling ers 


is so sensitive that it picks 
up Radio telephone speech 
and music when other types 
of equipment fail. 


$1.00 — po stpaid 


BUELL MANUFACTURING COMPANY 
Write for illustrated folder which de- 2977 Cottage Grove Avenue 
scribes the RADIODYNE in detail CEICAGO 

Every radio fan will be interested ís, 

this new lype (anlennaless) receiving se 
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WESTERN COIL & ELECTRICAL C9. 


308 5th St., :: Racine, Wisconsin 
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A PLEASANT SURPRISE 


A. C. H. SHARP TUNER DIALS 


ROUGH TUNING OR 1,000 OF 
AN INCH IN EITHER DIREC- 
TION 
—— | 
CAN BE INSTALLED AND 
WILL IMPROVE ANY RE- 
CEIVING SET MAKING DIF- 
FICULT TUNING EASY 


—— 


H. is different 


Price 3 inch size $2.50 complete 


Price 4 inch size. . 55.00 complete 
Regular fitting 5/16 shaft 1/4 and 3/16, 5cts. each, extra 


Money Back Guarantee 
The principal of the A. C. H. Sharp Tuner has only been embodied 
on very expensive instruments where the most delicate adjustment 
is necessary and then as a permanent part. 


Extra Advantage of the A. C. H. 
Can be attached or removed from any instrument. 
. Rough tuning same as any dial. 
Movement so fine that the eye cannot detect but the ear can. 
. Automatically locks instrument so no jar can disturb it. 
. Dial grounded reducing body capacity to a minimum. 
Special dial 2 graduations where ordinarily one. 


C Or f 09 IO et 


Mail orders sent prepaid in U. S. A. 


A. C. HAYDEN RADIO & RESEARCH CO. 


BROCKTON, MASS., U. S. A. 


- SOLD BY RADIO LTD., MONTREAL, CANADA 
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“RESIST-O-METER Means Perfect Resistance Control” 


Ideal Filament Control 
Over All Receiving Tubes 


(Also 5 Watt Power Tubes) 
RANGE 0—60 OHMS 


Complete vernier action over entire 
range. 


Non-packing fibrous cushion type of 
resistance variation. 


LECTRIC CONTROLS Positively silent in operation. 
td Size back of panel, 14”, diameter 23%”. 


PRICE $1.80 
SCHOLES RADIO & MFG. CORP., 32 W. 18th St., N.Y. 
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The New CHELTEN saai 
RADIOSCOPE Condensers Batre Length of Congé 


9 Piht Vernier 
Provides Most Accurete 


Produce results not possible with ordinary type 
condensers. The 9 plate VERNIER feature is far 
more selective than the single or any multiplica- 
tion of larger plates. THE RADIOSCOPE is made 
in 45 and 23 plate type. It is extremely accurate 
and tunes sharply. See accompanying illustration. 


The CHELTEN SPECIAL CONDENSER 


Carefully designed for high oscillating RADIO FREQUENCY Circuits. We have developed a Special 
High Resistance Insulation which is used between the rotor and stator plates to prevent leakage of Radio 
Frequency Currents. This Special Insulation shows lower losses than any of the Phenol Insulating materials 
now on the market. Made in 45 and 23 plate type with and without Vernier. 
THE CHELTEN MIDGET CHELTEN MICROFARAD JR. 
Vernier Condenser Low Capacity Condenser 
Ideal for use with any Variable Condenser as A special Neutralizing Condenser of ex- 
a Vernier. Has 13 plates which permits of tremely low capacity having only 9 plates. 
finer graduation of Capacity than is possible Adjustments are made by a turn of the 
with a single plate Vernier. Can be used knob. No poa capacity when making 
le 


to advantage in many circuits. Price is only adjustments. The most satisfactory Neu- 
31.50. tralizing Condenser made. Price $1.75. 


Send for Catalogue of Chelten Radio Products 


THE CHELTEN ELECTRIC COMPANY 


4861 Stenton Avenue, Philadelphia 
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secretof themarvelous results obtained 

with Magnavox Reproducers does not lie 

in any one feature (such as the shape or material 
of the horn) but in the correct working out, 
in all features, of correct scientific principles. 


Magnavox Reproducer 
R2 with 18-inch curvex horn 
$60.00 
R3 with 14-inch curvex horn 
$35.00 
Ml with 14-inch curvex horn. 


Requires no battery for the 
field ee $35.00 


Magnavox Combination Sets 
ALR consisting of electro-dy- 
namic Reproducer with 14- 


in. curvex horn and 1 stage 
of amplification. $59.00 
A2-R consisting of electro-dy- 
namic Reproducer with 14- 


in. curvex horn and 2 stages 
of amplification. $85.00 


Magnavox Power Amplifiers 
Al—l-stage .. $27.50 
AC-2-C—2-stage . $55.00 
AC-3-C—3-stage . $75.00 


Magnavox Products are for sale at Registered Magnavox Dealers 
everywhere. Write for new 32-page Magnavox Radio Catalogue. 


THE MAGNAVOX CO., Oakland, California 
New York Office: 370 Seventh Avenue 


Perkins Electric, Ltd., Toronto, Montreal, Winnipeg 
Canadian Distributors 


a — 2 


CTor every 
Receiving Set 
there is a 


MAGNAVOX 


Digitized by Google 
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Biggest dollars 
Worth in 


ADIO 


JUST OUT 


Compiled by 
HARRY F. DART, B.S.E.E. 
Formerly with the West- 
ern Electric Co., and U.S. 
Army lastractor of Radio 
Technically edited by 
F. H. DOANE 


HE greatest book on 

Radio ever written. 
Price only $1. Filled 
with sound, practical, 
tested information for 
every radio fan, from 
beginner to hard-boiled 
: owl. Written, compiled 

and edited by radio ex- 
perts of national reputation.. 
You may dip into this I. C. S. Radio Handbook 
at random, or hunt up special information you 
want, or read it right through. Starts with 
simple explanations of Radio phenomena and 
leads you along gently until you can under- 
stand the most technical diagram. Hundreds 
of suggestions for getting more pleasure out of 
Radio. Will save you from wasting money on 
things that won't work. 


New—Authoritative—Complete 


514 PAGES 
150 ILLUSTRATIONS 


Every page tells you something useful. And 
there are 514 pages! More than 150 illustrations 
and diagrams! Note this partial list of contents: 


510 
F858 


Different types of receiving and sending hook- 


ups, electrical terms, condensers, oscillating rd l 
circuits, coupled circuits, induction coils, 7 1 
antenna systems, electric batteries, gen- ! 1 
erators and motors, protective devices, oe U 
crystal detectors, arc generators, trans- 7 1 
mitters, filters, wavemeters, radio 4 ) 
experiments, International and Morse oe 
codes, commercial receiving sets, 7 l] 
tables = aana: 5 5 Ká i 
ting an roadcasting stations è 
(with call letters), Radio Li- „ een yoo 7 
cense Regulations, etc. Pi 18. kS U 
31 
Send $1 to-day and get this 4 Box 8252 
514-page J. C. S. Radio „ de os dee ; 
Handbook before you be bend mec post= 


spend another cent on 


e paid—the 614-page I. C. S. D 
parts. Money back 


7 Radio Handbook, It is } 


£ . ld rstood that if I not 
if not satisfied. 75 trey satisfied I aay return i 
this book t vo days and 
MAIL THE 7 you will refund my money. l 
COUPON b 
TO-DAY gy Names m 8 l 
' 
4 


Money back if 


not satisfied 


Using Branston D. L. Lateral 
Wound Honeycomb Induc- 
tance Coils you can choose 
the two or three coil com- 
bination that will give you 
the field of wave lengths in 


Branston New Front and Rear Panel 
Honeycomb Coil Mountings Are Better 


ROL pee Got, Opt $5.00 


Substantial gears give vernier ad- 
justment. Very nest appearance: 
made of Genuine Bakelite, com- 
plete with flexible leads. 


Look for this trade- 
mark card in your 
dealer’s window or 
salesroom 


Licensed under 
De Forest Patents 


Select the coil combination 
for the wave lengths you want 
Sixteen sizes to choose from 


which you wish to operate. 
Branston Coils are inter- 
changeable with all coil 
mountings, wave lengths 
from 150 to 21,000 meters. 


Note the simple, sturdy, substantial, front 
and back panel three coil mountings, illus- 
trated below. We show but two of a com- 
plete line of two and three coil mountings. 


Mounting. 


lete with flexible leads. 
nobs show position of coils. 


Send 2c Stamp for New 
Honeycomb Coil Hookups 


Compiled by experts and includes five 
good Honeyoomb Coil Hookups” and 
complete catalog of famous Branston 
Radio Apparatus. Write today. Give 
us name of your radio dealer. If he can- 
not supply you, write 


CHAS. A. BRANSTON, Ine. 


Manufacturers of Branston Violet 
Ray High Frequency Generators 


811 Main St., Buffalo, N. Y. 
In Canada—Chas. A. Branston, Lid., Terento 
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As this page is written (November 19th) the SP2 
RECEIVER is OVERSOLD till after Christmas. 


The Receiver that se//s—the most remarkable merchandis- 
ing set on the market. 


In a Chicago store, over 300 SP2 Receivers sold in one 
day; 2000 sold in less than two weeks in one store. 


You are not in the Radio business till you handle the 
SP2. Demonstration invariably inspires sale. Makes 
wonderfully satisfied customers. Builds business. Quick 
sales—bi¢g volume—satisfactory profit. 


» 5 


2 


Write Today 
for Catalog No. 101A 


Pittsburgh Radio Supply House 


963 Liberty Avenue Pittsburgh, Pa. 
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The RA BAT 


a Rechargeable 


Wet B’ Battery 


p . at Only $396 


A rechargeable wet “B” Radio battery built strictly on storage battery 
principles. Yet it costs only a trifle more than an ordinary dry cell battery. 

The Rabat at the low price of $3.96 has 12 cells with a total of 24 volts 
and ample capacity. It is noiseless, fool-proof, and compactly constructed. 
Built on a solid rubber base. Small, but neat and efficient. All elements 
visible. No internal discharge. More economical. Longer life. Higher 
and more continuous voltage. Easily recharged at home with aid of in- 
expensive Rabat Rectifier. If your dealer cannot supply you send direct, 


Rabat Rectifier for Recharging $ .75 


THE RADIO RABAT COMPANY 
300 RUSSELL BUILDING Playhouse Square CLEVELAND, O. 


2 CELLS Go RABAT 24 vots 


25 for 10 


Loud Speaker Direct 


Cut out all dealers’ and 3 profit this marvelous Loud Speaker comes 
direct from factory to your door 


Prepaid $ 1 o= N 


Vou are saving three profits, manufacturer to distributor. 
distributor to jobber, jobber to dealer. 


The outstanding features of the Bel-Canto Loud Speaker are: 

Unbreakable fiber horn, crystaline finish. 

own adjustable loud speaking unit giving a wide range of tone quality and 
volume without distortion. 

Base of cast iron weighing 4 pounds eliminates top heaviness. 

All other metal parts cast aluminum, highly polished. 

Complete instruments stand 24” high, 107 b 
Guaranteed one year from date of e against mechanical 
defects of any kind and if found mechanically defective within that 
period of time we will replace it with a new one without charge to you. 

We further eet toth me ublication a anini this advertisement that cach and 
every Speaker sol ctly as advertised in this issue. 


One l — . 28 office 
complete er as descri above sent on receipt of t money 
order or sent ToD. delivered to your door. Give the postman $10. 0: after you have 


received it. 


BEL-CANTO MANUFACTURING COMPANY 


Bensel-Bonis Company, Inc. 
General Office and Factory: 417-419-421 East 34th Street, New York City 
TELEPHONE YOUR ORDER FOR IMMEDIATE DELIVERY! TELEPHONE VANDERBILT 8959 
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Aw Guaranteed 
= Radio Equipment 


Write us a post card— 
Address Dept. 38-R 


and we will send you free this 52 page 
catalogue of radio sets and parts. It 
also contains explanation of radio terms, 
map and list of broadcasting stations 
and much radio information, including 
an explanation of successful hook-ups 


and circuits. 

You will be amazed at the low prices Ward’s quote. 
A complete tube set having a range of 500 miles and 
more, including tube, head set, batteries, and an- 
tenna equipment, as low as $23.50. 

This catalogue contains everything for the expert 
and amateur. Complete sets and every improved 
part for building sets, all the most up-to-date de- 
vices—at the lowest possible prices. 


Headquarters for Radio 


Montgomery Ward & Co. is headquarters for Radio, 
selling everything direct by mail without the usual 
Radio- profits.“ Why pay higher prices? Ward 
quality is the best and the prices will often save you 
one-third. Everything sold under our Fifty Year 
Old Guarantee— Your Money Back if You Are Not 
Satisfied. Write today for your copy of this com- 
plete 52-page Radio Book. 


E 
22 


Write to our house nearest you 
Address Dept. 38-R 


Chicago Kansas City St. Paul Portland, Ore. 
Ft. Worth Oakland, Cal. 


Irr- = — niir 


Montgoniery Ward 8 © 


Wm omen Today the Most Progressive 


45 


Please mention POPULAR RADIO when answering advertisements. 


My 


77 } 
4? 
78 
Pi 
H 7 


A 
„ — 
rd — 
— 
. 
f . Yaa 
J Uf 7 “Ef, 
77 / 4 
7 f Jy 
7 7 * 
jj y 
‘Hf Hs 
7 fj $ 
7 
A HME 
F, 7 
f 
f p 
E 
f 
IH 
f 7 
f 
d 7 A 


% fff) ( tube will work 
S“ b best in your 
e e * 
7 „ZJtradio set, find 
, W) out who in- 
7 G YA 


4vented the 3- 
% electrode tube 
“dy as used in all pres- 


Af (Gf . 
Mm ent day radio. 
Wy 


ype The answer—like 


KS jy, the answer to most 


D 


Send us your name and 
address and we will send 
you the new De Forest Cata- 
log with full details and 
prices on sets, audions, 
and parts. Prices plus ap- 
proximately 6% for terri- 
tories west of the Rockies. 


DE FOREST RADIO TEL. & TEL. CO. 
Dept. P. R. 5 Jersey City, N. J. 
If located west of Pennsylvania address 


DE FOREST RADIO TEL. & TEL. CO. 


Western Sales Division 


Dept. P. R 5 5680-12th Street, Detroit, Mich. 


De=Earest 


A - 


The “Radio Magnet” 


which will attract desired programmes 
and eliminate undesired signals, etc., is 
known as Service Type 212 Receiver. 
Greatest distance, clarity and freedom 
from unwanted ‘“‘noises.”’ 


“Hearing” is believing. Ask your 
dealer for a demonstration. 


With Loop 
Antenna 


Price 8150 


This isa TELEFORCE product 


SERVICE RADIO CO. 


4745 Montgomery Ave. 
NORWOOD, OHIO 
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ALL-AMER 


Largest Selling Transformers 


ost Ein 


re sm 


—delight him with a distance-getting 


gst-AMERICay 


The Largest Selling 


AMPLIFYING TRANSFORMER 


Audio Frequency Radio Frequency 


Without distortion,“All-Americans” bring in 
distant and nearby stations with volume and 
tone-quality that mean real thrills. The best 
known and most widely used transformers on 
the market. Over 300,000 in use. All the “old- 
timers” are for the “All-American.” Standard 
equipment on the better sets. They give 
unequalled results in all circuits. 


All better dealers sell “All-American.” 
RAULAND MFG.CO. 


200 North Jefferson St. 
CHICAGO 


Pioneers in the Industry 


Special Free Offer 


Book of tested hook-ups for get- 
ting new thrills out of your pres- 
ent radio outfit. Enclose 2 cent 
stamp for postage. 
“All-American” 
Audio Frequency 


Transformer. Comes in 3 ratios 


ICAN 


in the World 
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Remember 


the letters C. I. C.“ when you 
buy a loud speaker or a phono- 
graph attachment. You will 
never forget your satisfaction. 


The C. I. C. Loud Speaker is 
small in size and small in price 
—but great in tone quality and 
volume. 

The C. I. C. loud speaking unit and 
phonograph attachment has a mica 
diaphragm and an adjustable air gap 
—it fits the standard makes of 
phonographs and can be used on any 
horn. 


Send for Leaflet ‘‘Loud Speaker Facts“ 


Connecticut Instrument Co. 


Stamford, Conn. 


50 Loud 
Speaker 


S 


Unity Rheostats are the Best 


——— —— 
Vernier and Non-Vernier 


* > 
The Unity Vernier Rheostat 
(Successor to The Jenkins Rheostat) 
Recommended for the detector tube of Cockaday four circuit tuner, 
The highest type electrical instrument made for controlling resistance, 


A refinement in tuning adjustment, far surpassing the possibilines of any 
other instrument, is very easily obtained. 


The Unity Vernier Rheostat is the only Rheostat with a cut-out switch 
operating with no change in tuning adjustment. 


Hear a set that uses Unity Rheostats”’ — E. Interchangeable Resistance 
C 2 
6 ohms n 


The Unity Non- Vernier Rheostat 25 ohms 


or the Cartridge Rheostat 40 ohms 


Where a non-vernier rheostat is sufficient, the Ce resistances 
Unity Cartridge Rheostat is the best made. 
Complete aa 


In addition, resistance cartridges are interchangeable without removing stats - - $ 
the bracket from the panel, Brackets only .45 


Unity Potentiometer Cartridges also fit the Unity Brackets Cartridges, any 
resistance - 35 
If your dealer cannot supply you, send your check or money-order to the 


factory with dealer's name. Potentiometers, 
complete, 200 


UNITY MFG. CO., 228 North Halsted St., Chicago or 400 ohms 1.45 


Automatic Screw Machine Products, Stampings, General Manufacturing potentiometer car- 
on Contract or Royalty. tridges only 1.00 


Dealers are offered a free Counter Display Card. 
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I A Standard of Condenser Excellence 


—note the points of proven Superiority!! 


5 POINTS 


L oo plates pressed 
slots, 


and ne over- rating 


5 MORE! 


1. Patented vernier ar- 
rangement, eliminat- 
ing body capacity. 

2. Special spring alum- 
inum plates. 

3. Lowest dielectrie 
losses, proven by lab- 
oratory tests, 

4. Special friction bear- 
ing on rotor shaft. 

5. Independent vernier 
control. Vernier 
does not rotate with 


main rotor plates. 


J 
4. Rotor and stator 


A radio ee set is no better than its variable eee 


ann i 8822 


A ee 


e 4222 7 
V A R A B L E 


VERNIER CONDENSER 


Upon the condensers used depends the 
efficiency of your set. Buy only the best! 
You can pay a higher price—but cannot 
get a better condenser than D 


— AA == 


Type G 13 PL 5 Type H. 23 Pl. 2. Type J. 43 Pl. 4.00 
. 0002 mfd. 3 . 0005 mfd. 3 50 001 mfd. 4 


A Product f HAIG & HAIG Manufacturing Co. 
ROCHESTER, NEW YORK 


If your dealer has none send his 
name with your remittance direct to 


RADIO STORES CORPORATION 
Sole International Distributors 

NEW YORK—CHICAGO—MINNEAPOLIS—1LOS ANGELES— 

CLEVELAND — 8ST. LOUIS— OMAHA — SAN FRANCISCO. 

HOME OFFICE, 220 West 34th Street, NEW YORK, N. Y. 
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Burgess “A” Battery 


Introduces 


a New Sen Partner 


Notice that— 
He’s exactly my size—sameheighi—same 


width—same weight. We look like twins. 
(He’s good looking, too.) Look us over. 

Burgess is a big family. I have a lot of 
brothers. Perhaps the most famous of them 
is BIG BROTHER “B.” He had the field 
to himself until Burgess introduced 
Vertical “B.” 

Now comes my new partner. He is 
VERTICAL “B” JUNIOR. He has the same 
22} volts of pep as the rest of the Burgess 
“B” family. He is quiet — never talks to 
himself and he never lays down on the job. 

Burgess calls us Work- mates. He ought 


to know. We are silent partners in your 


radio entertainment. 

Your radio set is no better than your 
batteries. Without them would be like 
having a marriage license and no bride. 
One is no good without the other. 


Try it tonight. I’ll heat your tube filament while 
my twin partner takes care of the plate circuit. 


A Laboratory Product 


BURGESS 
BATTERIES 


The Final Authority in 


RADIO FREQUENCY 


The New Jefferson Radio Frequency 
Amplifiers need very little introduction. 
The name JEFFERSON is known wherever 
transformers are used. Both professional 
and amateur radioists are familiar with 
JEFFERSON Audio Frequency Trans- 
formers. They know from actual tests how 
superior they are to others and they have 
been waiting for a JEFFERSON Radio 
Frequency Transformer. 


After many months of research and 
almost endless tests and experiments 


JEFFERSON Radio Frequency amplifiers 


in standard Radio Frequency, 


have been pronounced by leading radio 
engineers to represent the very last word 
in this type of amplifier. 

These new transformers cover the 
entire new wave length band (200 to 650 
meters) and function with equal efficiency 
Reflex, 
Inverse, Duplex or Neutrodyne circuits. 
Their scientific and careful construction 
sets a new standard for radio frequency 
amplification—the reasonable price appeals 
to all. 


“ASK ANY RADIO ENGINEER” 


. BURGESS BATTERY COMPANY 


ENGINEERS - DRY BATTERIES - MANUFACTURERS 
FLASHLIGHT - RADIO - IGNITION - TELEPHONE 
GENERAL SALES OFFice: HARRIS TRUST BLDG., CHICAGO 
LABORATORIES AND WORKS: MADISON. WISCONSIN 
BRANCHES 
new Yorn eostou RARSAS CITY 
gasuinetos Prrrssunce er. Lou¹ 
IN CANADA 
PLANTS: NIAGARA FALLS AND WINNIPEG 
baascnes: TORONTO > MOBTREAL > BT. JOUN 


No. 80 Jefferson Radio Frequency 
Transformer (Ist stage). . .$2.50 

No. 85 Jefferson Radio Frequency 
Transformer (2d stage)... .$2.50 


Descriptive bulletins, circuits and the 
recommendations of our Radio Engineering 
Department are at your disposal. 


Jefferson Electric Mfg. Co. 


427 South Green Street, Chicago, III. 


50 


MINNEAPOLIS 
BEW ORLEANS 


Please mention PopuLAR Rapio when answering advertisements. 


i 


a 
The Golden Rule Tube 


The discovery of the principle upon which the The fact that it does not oscillate not only 
Sodion Tube was developed marks a new and eliminates all semblance of whistles and howls 


better Era in Radio. in your own reception, but makes it impossible 
The tube itself is different from any you have for you to interfere with the reception of others. 
ever known. It is the practical application of the Golden Rule 
Different in principle—different in operation to Radio. 

and different in results. Crystal tone reception. 


As its name implies, it makes such effective Unusually sensitive to weak signals. 

use of the peculiar properties of the sodium ion Stable and uniform in operation. 

that there is no need of regeneration to build Runs for hours without adjustment. 

up the strength of your reception. Operates on dry cells or storage battery. 
Bulletin A-100 upon request 


oS ae eee p) 
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Robert J. Casey (Chicago Daily News) 
— builds set of RP M Units 


The set is a two-tube regenerative double: jointed re- 
flex designed by the engineers of the Rad io Products Mfg. 
Co., writes Mr. Casey in Chicago Daily News, Nov. 
Srd. In action it is a distinct surprise. Both tubes 
give a R.F. amplification stronger than many other cir- 
cuits. Tuning sharp enough for any body. . . One of 
the novelties of this hook-up is the standardization of 
parts, permitting easy change of the component 
elements. 


“Another is the variable con- 
denser which affords a micro- 
meter adjustment with a variation 
from minimum to maximum that 
will do the work of any 1 to 43 
plate condenser.” 


At Ae saving, ee can build this—or any other set—using R P M Stand- 
Units. ook-ups in every package. No soldering of joints, no tools 
necessary. Niere, connect binding posts. Each RP Unit is complete 
in itself. Moulded Bakelite—very handsome, R P M units are efficient in 
performance, superior in quality and have absolutely no bod capacity. You 

| can pay more but you can’t buy better units. At your dealers’ or write ua. 


4 UNIT FOR EVERY. RECEIVING PURPOSE C 

VARIOCOUPLERS, VARIABLE CONDENSERS. RA 

COUPLED CIRCUIT TUNERS. ALSO DETEC: D 10 PROD UCTS MF G. CO. 
TOR AND AMPLIFYING UNITs. 667 W. 14th St., Chicago 


“Trinidad Government Pleased with =“ 
KIC-O Efficiency 


Ve are ordering this battery on behalf of the Trinidad Government whose wireless officer was 
impressed with the efficiency of the Kic-o battery we are using with our receiving set.” The 
above extract is only one of the many endorsements we are receiving of Kic-o Batteries. Alkaline 
type, won't sulphate or buckle. Life unlimited. Not harmed by short circuiting, over-charging, 
oridleness. Panel switches give single cell variations. Recharge from any 110-volt A. C. line with 
small home rectifier. Charge lasts 3 to 6 months on 3 tube receiver. 


GUARANTEE 
Your money back on anv KIC-O Battery if not satisfied within 30 
days’ trial. Write for full information on A“ and “B” Batteries. Price, | With 
Unmounted Rectifier... .... 5 50 Cells Volts Plain Panels 


Mounted Rectifier. 


KIMLEY ELECTRIC COMPANY, e” aH 


2667 Main Street Buffalo, N. Y. 36 48 9.50 
e 50 68 12 50 

KI Storage “B” Batteries— 0 70-12 
= long service, low cost III | 145 (2350 28. 
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Some Condenser” Says the 
“Radio Bug” 


Makes your receiving set respond to every broadcasting station operating. The size 
of the Kellogg Condenser and dial gives easy accurate tuning. The vernier makes 
unusually sharp tuning a simple matter. The end plates are of the best radio insula- 
tion in use today—Bakelite. The Kellogg accurately built dial is also of Bakelite, 
which retains its handsome appearance indefinitely. Its heavy reinforced construction 
and beauty of design add to the appearance of any set. 

The rotor plates are properly spaced and bolted together, making it impossible for 
them to make contact with the stator plates. Large bearing surfaces assure smooth, 
even rotation of the rotor plates and reduce wear to a minimum, 

The high class workmanship, wit’ the fine materials used in Kellogg Variable 
Condensers place them in a class by themselves. The relations of the capacities is 
such that as great a flexibility as desired in any set may be maintained by the use 
of the various models. 

The resistance to alternating currents at the average wave length is low thus 
assuring full use of all current intercepted by the antenna. 

The Kellogg variable condenser is a precision instrument built in size, proportion 
and ratio for use as a decrometer or wave meter, as well as for control of capacity in 
the radio broadcasting and receiving sets. This makes it of far greater value to the 
amateur as well as the laboratory expert. 


Kellogg Variable Condensers are made in the following styles: 


Code No. Zero Cap. Max. Cap Ratio Price 
601-11 plate Vernier 000120 .000262 2.1:1 
with vernier All Plates 000120 000600 5 1 $6.75 
602-11 plate .000045 .000396 2.8:1 4.50 
603-23 plate Vernier .000071 000210 3 11 
with vernier All Plates .000071 .000990 14 11 7.75 A 
604-23 plate .000071 .000885 12.6:1 A. 
605-43 plate Vernier 000102 000250 2.4:0 AY j | 
with vernier All Plates .000102 001800 17.6:1 
606-43 plate 000082 00 1690 20.7.1 ; | 


Have your dealer furnish you with Kellogg radio equipment and know you have the best 
All Kellogg Radio Parts are manufactured and guaranteed by 


Kellogg Switchboard & Supply Company 
CHICAGO, ILLINOIS 
Columbus, Ohio Kansas City, Mo. San Francisco, Calif. Portland, Oregon 


Kellogg Apparatus exclusively is used in building the Symphony Receiver 
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Radio Officer N. C. Kumler, 


graduate of the Radio Insti- 
tute of America, awarded a 
gold medal by the city of Los 
Angeles, and $500 by the 
Radio Corporation of Amer- 
ica for heroic services at the 
sinking of the S.S. Honolulu. 


Wanted— 
Trained RADIO Men 


Over 6,000 operators have already grad- 
uated from our school. And many more 
trained men arc needed. Study at home 
in your spare time. 


You may know nothing of radio today. 
But in a few months study, you can earn 
your U. S. Government operator’s license. 


The Radio Corporation of America, which 
places more operators than any other 
organization in the world, prefers our 
graduates, for their thorough training. 
Many among them have become the big- 
gest men in radio today. 


Advanced Radio Course 
Great popular demand by the advanced 


student, experienced amateur, andwire- 
less operator has led to the opening of 


an ADVANCED HOME STUDY 
RADIO COURSE, specializing in 
C. W., I. C. W., telephone and radio 
measurements. Investigate! 


Radio Institute of America 
(Formerly Marconi Institute) 
Established 1909 


322A Broadway, New York City 


Indicate by across & the course you are interested in: 


*@eeeneoenea SSHSSSSHHSSSSSSSSESSCESHSHSSSHSHSSSCSCTCESSSGHHBHB SC HHH*H0880 eooo 


Radio Institute of America, 
322A Broadway, New York. 


Please send me full information about radio opportunities 
today, and your 
COMPLETE RADIO COURSE UU 
ADVANCED RADIO COURSE 0 
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Like old Friends 
Always Reliable 


The “Regal” Line 
Paved and Best in Radio 


New “Regal” No. 162 
Double Arm Induc- 
tance Switch 


New Regal' No. 200 
Audio Frequency Ampli- 
fying Transformer 
For clearness of tone, ampli- 
fication of voice and music from 
nearby and distant broadcasting 
stations, is unequaled by any 
Transformer on the market 


34 to 1 Ratio. .... . $4.25 
5 tol Ratio . 4.50 


New Regal“ No. 120 
Vernier Rheostat 


For fine filament control of 

tubes_and aur erring tuning, 

the Regal Vernier stands 

alone. othing just like it 

on the market. Complete 
with Knob 


6-Ohms. .... . $1.25 
30-Ohms,..... 1.25 


“Regal” Rheostat 


Without an equal for fine 

tuning. Special base con- 

struction—fine al con- 
tro 


6-Ohms. .... . $1.00 
30-Ohms...... 1.10 


Write for folder No. 24 show- 
ing 30 big ‘‘Regal’’ items 


The American Specialty Co. 


Bridgeport - =- Conn. 
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The Gift 
For That Boy 


of Yours 


Ace Type V 


Licensed Under Armstrong 
U. S. Patent No. 1,113,149 


While primarily building Radio apparatus for broadcast 
listeners, hundreds of amateurs everywhere have learned of 
the wonderful efficiency of ACE Radio Receiving Sets for 
amateurs D.X. Radio reception. 


With their sharp and efficient tuning range over the broad 
band of wave lengths from below 200 meters to 600 meters, 
combining Armstrong Regenerative principles with careful 
design of parts and elimination of high frequency resistance 
in each unit, and absolutely free from body capacity effects, 
Ace Receivers in the hands of the D.X. “ham” will produce 
better results, tube for tube, than any receiver that you can 
build or buy. 


Almost unbelievable reports of stations copied have been 


received by the manufacturer from some of the best D.X. 
men in the business. 


Ask your dealer to let you try out an Ace Receiver and 
you will find that it is just what you have been looking for. 

Recommend to some of your young friends who are just 
entering the game that they purchase an Ace TYPE V 
$20.00 receiver—for the more advanced amateur, the three 
tube ACE 3 Combined Regenerative Detector—and two 
stage Audio Frequency Amplifier will be the best thing 

vou ever had on your table. 


The Precision Equipment Company 
Powel Crosley, Jr., President 
116 Vandalia Ave., Cincinnati, O. 
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RHAMS TIN E”* 


Presents the New VICTOPHONE 
—for all Phonograph and Loud-Speaking Horns 


Relentless research in the field of loud-speaker units has 
resulted in Rhamstine® achieving the ultimate in tone and 
volume. The New Victophone will exceed your expectations; 
you will appreciate its superiority upon comparison with other 
loud-speakers. Every part of this new Phonograph unit was 
designed and built to excel in efficiency and in beauty all other 
makes. It can be furnished to fit all phonographs — the Stand- 


ard Pe fits the Victrola, Columbia, Jewett or Sonora. Spec- 
ify make of phonograph when ordering. List Price, Standard 
Type, $7.50. 


Order the New Victophone and test it 
$7.50 Postpaid before buying any other loud-speaker 
Complete with Cerd 


The Rhamstine* Electric Solder Set 
New Round Type 


Here is the new model round type—electric solder set. A more hand- 
some and heavier iron than the original flat model. The tip is easily 
replaced when worn out. Especially adapted for radio work. It is 
highly plated and polished. Can be used on 110 volts A. C. or D. C. 
Cuaranteed one year. Order an electric solder set and solve your 
soldering problems. Only $2.50 pospaid. 


Manufactured by 

— J. THOS. RHAMSTINEX* 
$2.50 Postpaid Woodbridge at Beaubien Detroit, Michigan 
Complete with Cord, two-piece Plug and Solder * Maker of Radio and Electrical Products 


(Patented) Now available for 


DEALERS’ SALE 


Radio users have learned that Radeco Safety Fuses are 
a necessary tube protection—that their price (50 cents) 
is small compared with the great service they render. 

The merit of the fuses, their low price and our exten- 
sive advertising have created a ready style. 

Up to now these fuses have been sold direct by mail, 
but the demand is so great that we want to distribute 
them in larger units through the trade channels. You will 
find Radeco Fuses a profitable item to add to your stock. 

To assist you in handling them, we have made up 
attractive display boxes in colors containing an assort- 
ment of two dozen fuses. 


RADECO SAFETY FUSES 


U. 


— 


Price per box (2 dozen fuses) 
512.00 
Subject to Regular Trade Discounts 
ORDER TODAY 


Radio Fans! Radeco Fuses can now be pur- 
chased at your Dealers. 


RADIO EQUIPMENT -COMPANY 


New England’s Oldest Exclusive Radio House 
20 STUART STREET BOSTON, MASS. 
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Atwater Kent Model 9 Receiving Set 


TWATER Kent Receiving Sets are 
a truly remarkable achievement. 
Their wide range of operation; the 
volume and clearness of tones obtained 
from distant points, together with the 
ease with which desired broadcasting 
stations can be tuned in are the out- 
standing features of their unusual 
performance. 


The Atwater Kent Loud Speaker will 
give you a new conception of clear 
reproduction: —the true gift of the 
broadcasting artist is brought undis- 
torted into your home. 


Pe eH ORT TEOHHRA ERE CHAO D POOR DE OH REC RE HOTA OCR nenen en a 


If you are now working with a one- 
tube set, the ATwaTER KENT 2-Stage 
Amplifier will give you the necessary 
volume to use a loud speaker. 
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ATWATER Kent Radio Equipment 
includes complete sets and every in- 
strument necessary for the assembling 
of complete sets. 


Literature describing the entire ; 
line of Atwater Kent Radio 2-Stage Amplifier 
Sets and Parts sent on request 


a 1 74147 % „%%% 66644 trat 


ry 


„646766661111 


ATWATER KENT MANUFACTURING COMPANY, PHILADELPHIA, PA. 
4933 STENTON AVENUE 
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“ITS 
A . 
MORRISON!” “> ¢ 


“Exactly what I wanted—the whole 
family will enjoy radio now!’ Sev- 
eral thousand lovers of real radio will 
say something like that Christmas 
morning when they open a package 
containing “Morrison Loud Speaker.” 
Give a Morrison and you are sure to 
please. 


Attach to your phonograph or use it 
with a horn. Morrison is the Loud 
Speaker that reproduces music and 
voices naturally without vibration— 
as loud as you like it. You can adjust 


tone soft or loud by simple turn of 


thumbscrew on back—no other ad- 
justment necessary—nothing to break 
or get out of order. 


We guarantee your money back if not 
satisfactory. 


Complete with 5 foot cord 
Nickel Plated Model 


$10 


Gold Plated Model 
$15 


If your dealer doesn’t carry it 
order direct from factory. 


Beautifully Illustrated Catalog 


free on request. 


DEALERS 
Be sure to stock up now for Holiday business. 

ders filled in turn as they come in. Christmas 
sales will break all radio records. Wire or write 
today for our special offer. 


MORRISON LABORATORIES, INC. 
345 Jefferson Avenue, East; Detroit, Mich. 


Loud Speaker 


How? 


can you expect 
good reception, 


no matter how 
expensive your set, 
if you haven’t 
the right plug! 


Sounds strange, but the 
plug is the last link in 


perfect reception. 


The ORIGINAL 


COMSCO O COMSCO 


AUTOMATIC BULLDOG 
GRIP PLUG 


Licensed Under Pat. Pend. Serial No. D 3010—No. 578540 


Saves you from short circuits 
and battery kicks. No more 
burned out phones or ruined 
transformers. No more 


by a single touch, 
complish automatically the most perfect electrical contact. 


broken finger nails. 
Simple to operate 
and the connect- 
ing tips of your 
RELEASE 
pressing the 


INSERT 
wl . 
phone cords ao- 
small knob and the 
tips will slide out 
easil 


For one pair phones $1.00 
For two pair phones $1.50 


For sale at your dealer. Otherwise send us the 
purchase price and you will be supplied. 


GENERAL INSTRUMENT CORP. 


123 LIBERTY STREET 
NEW YORK CITY 


} 


rr ai 
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This FREE g OOk 


on RADIO 


Has Shown Thousands 
How to Make More Money 


This wonderful book has opened the eyes of thousands to | 
the amazing Big-Money Opportunities opening right now Sone f 
in Radio. It has shown them how they could get their 8 
share of the tremendous profits of this newest and fastest 
growing world industry—tegardless of what their previous 
training or experience had been. Hundreds of men today 
are earning far more than they ever did before—all through 
having read this Free Book of Radio Opportunities, which we 
will mail to you without the slightest obligation on your part. 


Scores of New Opportunities 
Waiting for YOU in RADIO! 


In the entire history of industry, there probably never Valuable radio instru- 
a business development which can compare with ments for practical in- 
that of Radio! Within a few years it has jumped into struction supplied free 
the ranks of the world’s largest and most profitable fields with the course. The same 
of endeavor. Broadcasting stations are springing up all training which has helped 
over the country. Hundreds of thousands of receiving hundreds of our students to 
Sts are in operation. Hundreds of ships are installing big positions in radio is 
more and latest equipment. Radio is everywhere being open to you. 
— in business. 3100,000,000 was spent last year just Enroll Now—For a limited 
à receiving sets alone. time we are offering our wonder- 
This amazing expansion of Radio has opened up hun- ful course at a big saving to encour- 
drais of new positions on land and sea. It has created age aS many as possible to enroll at 
a — never dreamed of in other fields. Big money once and help us fill the demand. 
ting work —advancement—a real future in the 


world’s fastest growing industry! Big Free Book Describes 
Easy to Learn Radio at Home Amazing Opportunities 


If y — K 7 
* eb ha 8 8 if 1 Learn more about this wonderful field 
ties limi a Certified Radiotrician—be- of radio and what it can mean to you. 
come a highly trained EDO- Read about the opportunities open their 
cialist in a new uncrow ed pay—how our method quickly trains you 
* f —what our graduates say—what they are 


hh} 


profession. doing—and what you can do. There's no 
Thousands of Certified Ra- obligation in sending for this free book. 
diotricians are needed to You have everything to gain—and nothing 
operate broadcasting sta- to lose. Send for this book today—the 
ons; to design radio sets; book that has meant more money to hun- 
to and sell radio ap- dreds of our ee Mail the coupon 
paratus; to take charge of NOW. NATIONAL RADIO INSTITUTE, Dept. 32AA, 
radio d ents; tooperate Washington, D. C. 
on ship or at commer- 


cial and government land — me m am oe oe FREE BOOK COUPON on ae a ee am @ 
erden e MTS NATIONA 

or Ves; the 

for coor og Nand i An ne ONAL RADIO INSTITUTE, Dept. 32AA. 

tions in this wonderful new ashington, D. &. 

field. Without obligation, send me your free book “Your Opportunity in 


Radio,” which tells all about the opportunities in Radio, h pare 
And now you can easily time atudy at home will qualify me quickly as a Certified Radiotrician 


R and quickly qualify in your zu 

ance so I can get one of these splendid positions and how your free Employ- 
was 2 8 spare mme = nome W ment Service helps me to secure a big pay job. cg 
— 2 i Radio Institute, one of the w 

oldest and largest radio ORIN ici ae a Bs as Ss eae ² we ge ales E ee aS Ace 
— , 25 schools in the world. Hun- 

of graduates of this Street par ar eee „„ een eee e eee ees eernereeneeseee op FOP Ew Be Cee 
school are today profiting by 
the demand for radio Cy iiss See x aeeie de baw ks S... ! 


experts. ent radi - 0 Secure Radi 
perts help you in your training. NOTE: Radio Firms Baa e a „ jg 


59 


Please mention POPULAR RaDio when answering advertisements. 


THE 
ULTRA 
MARVEL 


Type 404 


Only 


$70 


at last 
an Efficient 3-Tube Radio-Receiver Within the Reach of all! 


AT LAST—You can now secure a Radiophone Broadcast Receiver but THREE TUBES. This receiver can be installed by anyone 
with ah efficiency equal to any of the high priced sets for only $70. and operated suoceasfully anywhere. 


The Ultra-Marvel has a wave length range of 225 to 575 meters with The construction of this instrument has been greatly simplified and 
maximum efficiency on all waves and has a conservative range of yet is mechanically perfect. It has not been necessary to combine 
1.000 miles with a volume sufficient to operate a loud speaker satis- cheap materials to offer it at auch a low price. 

factorily. Can be used with inside antenna (wire stretched around The Ultra-Marvel is a beautiful instrument with EVERYTHING 
room) if desired. It is small, compact, very easily tuned and highly INCLOSED in a handsome cabinet. By far the most etceat 
selective. Tro stages of radio frequency amplification, rectifica- Radio Set ever produced for less than 8150. If your dealer cannot 
tion and one stage of audio-frequency amplification are secured with supply you write direct for literature and full information to 


INDUSTRIAL RADIO SERVICE, Newton and Rust Aves., Saginaw, Mich. 


UNITED, 
[take Your Tubes 
GiveYou Full Service! 


Just as several messages pass over the line at the 
same time in modern telegraphy. so in the modern 
Radio circuits two frequencies can be amplified by 
the same tube. 


Our Engineers have perfected the United Radio 
Frequency Transformer. Its success in reflex cir- 
cuits, when used with United Audio Frequency 
Transformer has been so pronounced as to the 
outstanding advance in Radio this season. 


To get the best results from the circuits you use 
to build your set, you must use the parts stipulated 
in the circuit diagram. 


Our reflex circuit is yours for the asking. Its lon 
distance reception and strength of signals will bot 
please and surprise you, but it must be built with 
United parts, we cannot recommend it otherwise. 


at 


Radio-Frequency 
Transformer 


Special Transformer 


We are in a position to supply special Trans- 
former, having Split primary and secondary 
adaptable for Push-Pull circuits. Price $ 

per pair. 


UNITED MFG. & DISTRIBUTING CO. 
9704 Cottage Grove Ave., :: Chicago 


New York Office: 50 Church Street, N. Y. 
San Francisco : 709 Mission St., San Francisco, Cal. 


UNITED RADIO PARTS 


Unit Audio Frequency 
Amplifying Trans- 
formers 


Condensers 
Vernier and Plain 


Please mention POPULAR RADIO when answering advertisements. 


Have An Established Reputation for Honest 
Value, Maximum Results and Ease of Installing 


New York 180° Coupler. 
Is the last word in high 
grade precision construc- 
tion and is incomparably 
superior in both electrical 
and mechanical details. 
Genuine Bakelite tubing, 
double supported solid shaft, 
double silk wire employed, 
flexible pig-tail connecticns 
withcorrect number of turns 
for the new wave lengths. 
Metal parts nickel plated. 
The best buy in coup- 
lers. Price, $4.00. 


)) ea 


2 


Mica Fixed Con- 
densers of tested and 
permanent capacity, 
ranging from .0001 to 
006, 35 cents to 75 
cents, of superior 
quality. 


New York Condensers bring in the broadcasting loud and 
clear with the true tone, because the construction 
eliminates all leakage and electrical losses the standard 
by which others are judged. 

11 Plate $1.50 43 Plate 33. 00 

23 “ 2.00 3 4 1.25 


Insist on New York Amplifying Transform- 
ers. Do not be satisfied with something 
claimed to be “just as good.” They are 
universally recognized for their marvelous 
amplification, purity of tcne and ability to 
produce uniformly perfect results with any 
style of standard tube. Price $4.00 and 
worth it. 


The New York Variable Grid Leak easily ga i 

9 75 the field in precision, permanency and U FN ae 
efficiency. Price, $1.50. For panel mount- ~ 

ing, $1.75. 


\ 

x 1 
Ara 
SAY i 


Get literature on Variometers, Couplers, Mica Condensers, Inductance Tap Switches 


NEW YORK COIL COMPANY 


338 Pearl St. New York City | 
Pacific Coast—MARSBANK SALES CO., 1240 S. Main Street, Los Angeles, California 
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Na-ald Special 
Socket No. 499 for 
UV-199 and C-299 


Tubes. Price 50c 


Na-ald Adapter 


and C-299 Tubes. 
Price 75c 


af i ij - 11 
. if i 5 

iz Á 1 v 
> Installation 


With Our Home 
Study Course 


Right at home you 
can speedily qualify your- 
self to accept big paying 
positions in the great field 
of Radio. Never before 
such sensational opportun. 
ity. Get in on the ground 
floor. We start your train- 
ing by giving you this 
wonderful tube receiving set. 
Range up to 1000 miles, ABSO- 
LUTELY FREE. Our practical 
instruction method guaran- 
. tees your success—you learn 
2 by actual work on the set. 


NORMOUS DEMAND 
FOR EXPERTS 


From everywhere comes the call for 
Radio Experts. Big salaries are waiting for 
trained men whocan construct, install, operate, 
repair and sell radio equipment. Tremendous profits 
can be made in your own neighborhood taking orders 


for sets. Thousands are winning success in this fastest 
growing industry—you can too. 


Turn Spare Time Into Cash 


Just a few hours each week of pleasant home study trains you in 
amazingly short time. Make your spare time earn you casks. We 
show you how. Many are earning from $3,000 to $10,000 a year. 

A. G. MOHAUPT, Radio Engineer, 
American Radio Ass’n 
4513 Ravenswood Ave., Dept. 51 Chicago 

EI Mail Coupon SSSSSEESEREEERE See 

A. G. MOHAUPT, Radio Engr. 

American Radio Ass'n, 

4513 Ravenswood Ave., Dept. 51, Chicago, III. 

Please send me details of your Home Study Course— also your 


Free Radio Facts’’ and information on how I can get a FREE 
1000 mile Radio Set. nee 7 


ADDRESS 
CITE. asia ' 


De Luxe No. 400 
Price 75c 


Na-ald W. D. 11 
No. 411. 


„%% %%% %% „„%6„6 „ „„«„%6 „„%œ e „„ „4 „„„4 „„ „„ 


No. 429 for -199 


It's the contact 


that counts 


Weak reception due to in- 
ferior contacts is banished 
when Na-ald sockets are 
placed in a set. Na-ald 
contacts exert a strong. 
wiping pressure on tube 
prongs over a broad sur- 
face, regardless of frequent 
removal of bulbs or varia- 
tion in the length of prongs. 


You can count on Na-ald sockets 
under all conditions. They are 
moulded of genuine Bakelite, with 
uniform cross-section and cute. 
These features prevent plate-to- 
grid losses and insure full efficien- 
cy from tubes. 


Insist on Na-ald sockets and put 
an end to weak reception. All 
good dealers carry them. 


NA-ALD INSIDE 
INFORMATION 


(No. 429) 


Have you realized that the matter 
of design in anything as simple as an 
adapter will make a big difference in 
the results obtained with a U. V. 1 

or C 299 tube? Na-ald No. 429 
Adapter makes it possible to use these 
excellent tubes in regular standard 


sockets. Not only must means be 


rovided for holding the tube, but 

d we used flat springs or allowed 
broad flat surfaces to run parallel in 
this adapter, the capacity would rob 
this tube of much of its effectiveness. 
Again, full-surface, positive contacts 
were necessary. hese are provided 
by plunger peds backed with music 
wire springs pressing against metal 
cross-overs moulded in solid Bakelite. 
Na-ald adapters cost but 75c, a very 
reasonable price in view of their as- 
surance of the highest tube efficiency. 


Alden Manufacturing 
Company 


Largest Makers of Radio Sockets 
and Dials in the Worid- Why? 


52 Willow St. Springheld, Mass. 


Price 75c Dept. C Cable Address, Aldenco 
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Boys are the Backbone of the Radio Business 


— O O ie Mee T 


The President speaks, and all over the 
country millions of radio sets are tun- 
ing in to catch his words. Four years 
ago a favored few, living near by, might 
have listened in. Now the whole country 
listens. Radio has captured the home, 


and the conquest was only made possible 


by the tremendous energy, ingenuity and 
curiosity of boys. 

Boys’ imaginations were caught by 
the lure of radio. They pioneered with 


goes right to the heart of the boy market. 
It is the favored magazine of 500,000 
radio- inoculated boys averaging 1514 


.to 16 years old—sons of well-to-do 


parents. Its stories and articles deal 
with radio authoritatively. All its con- 
tents hold their interest and confidence. 


Always striving to improve their sets, 


. 


their home-made sets. They spent their 
hard-saved nickels for parts. They en- 
listed the interest and roused the en- 
thusiasm of their parents. They opened 
the family coffers. Dad went out to 
get his son the best he could afford, with 
son acting as advisor, buyer and con- 
structor-in-chief. And to-day, the vast 
majority of radio sales are made to boys, 
or to parents buying for boys or with 
the boys’ advice. 


test. Best Magasins 
All the Worid’ 


indefatigable in insistent wanting, com- 
manding their parents’ enthusiastic co- 
operation in their radio activities—these 
youths are the backbone of the radio 
business; the radio manufacturer’s great- 
est market. 


Copy reaching us by January 15th will 
catch the March issue. 


THE SPRAGUE PUBLISHING COMPANY 


(Member A.B.C.) 
548 Lafayette Boulevard, Detroit, Michigan 
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RAVEN RADIO 


RAVEN INSTRUMENTS have given won- 
derful satisfaction and our long list of satisfied 
Jobbers and Dealers prove that our apparatus 
is the best repeat seller on the market. 


Our Variometers and Couplers are made to conform to 
all wave lengths. Their size makes them adaptable to all 
circuits. Beautifully constructed of Red Moulded Bake- 
lite, wound with green silk wire and assembled with 
nickeled brass throughout. 


Radio job lays 
an dealers 
should write for 
our prices and de- 
scriptive litera- 
ture on our com- 


Bakelite Variometer plete line. 
Bakelite Vario-coupler.. 

Bakelite 180° Coupler E R 
Bakelite Rheostat very Raben 


instrument is 
Wooden Variometer unconditional- 


ly guaranteed 


RAVEN RADIO, Inc. ALBANY. oa The Raven Bakelite Me 


atalogue No. B-1 


Raven Super 180 Degree Coupler 
Catalogue No. B-104 


A‘*200,000°° COMPANY 
WEIGHS stands squarely back 
of the — on 


20.000 TURNS Order TODAY 
TO 
. bij Postcard 


and Pau 

3 
95 on arrival 

33 


r UNIT IET 152 


We Guarantee The Scientific Headset to be the greatest 
value on the market. Try it for five days. If not satisfactory send it 
back and your money? will be refunded immediately. Circular? on 
request. Dealers wanted. 


THE SCIENTIFIC ELECTRIC WORKS 
98 Brookline Ave. bers. 5 BOSTON, MASS. 
64 


ASOLID YEAR 
TO DESIGN 
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We believe that you can buy most intelligently 
when you can see what is inside. 


Here then is your opportunity to see the care We hope now that after seeing all of these 
that is built into a Timmons Talker. things that we have tried to do, you will hear 


Every one of these 16 features is the result of the Timmons. 


an honest attempt to give you a loud speaker At your dealer—$35 and $25. 
that has the sweetest tone and greatest volume Your dealer has Volume Without Noise — 
of any non-power loud speaker made. the Timmons folder. Or write us. 


J. S. TIMMONS 
339 E. Tulpehocken St, Germantown, Philadelphia 


3 l 
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A I 
Ae aTe — — Ñ f 
ee ee =. 

2 — — — — 

— — — Se a a 


4 | 12 


Timmons Talkers 
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135.00 


Type R-1202 


The Height of 
PERFECTION 
in Loud Speakers 


Smooth, even tones — pleasing 
volume —even distribution of 
sound — no metallic vibrations 
or distortions. These are the 
achievements of the Callophone 
made possible by long exper- 
ience in voice amplification. 


A dial controls the magnets, per- 
mitting accurate adjustment to 
the various conditions produced 
by different types of tubes and 
varying strength of incoming 
signals. 


The Callophone can be used on 


any set equipped fora loud 
speaker. No extra batteries 

are required. 

Every instrument is tested | 


under actual operating condi- 
tions before leaving the factory. 


Order your Callophone today! 

se it ten days —if it does not 
do all we claim, return it and 
your money will be refunded. 


CALLOPHONE COMPANY 
OF NEW YORK, Inc. 


216-222 Mercer Street 
New York, N. Y. 
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PRICE 
250 Unmounted 


M. P. M. 


Million Point Mineral 
CRYSTALS 


This remarkable crystal is super-sensitive 
. from even poin! on its sur- 
face. Greatly increases both audibility and 
radius—records having been reported up to 
1200 miles. Will not burn out or corrode. 
M. P. M. crystal is unsurpassed for recep- 
tion both with or without amplification. 


M. P. M. 


Reflex Radio Frequency 
TRANSFORMER 


Absolute precision in the as- 
sembling of these transformers 
assures remarkable range and 
volume with positive elimina- 
tion of distortion. 


35c Mounted 


Special Offer 


Detailed working diagram of a successful 
reflex circuit will be sent free with all orders 
for either crystals or transformers. 


M. P. M. Sales Co. 


Dept P, 247 South Central Ave., 
Los Angeles, California 
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elting distance 
~ with. ease. 


N — 


experience that priceless thrill of personal 


NLY those who have built their own sets | 


achievement which comes surging in with the 


sound waves caught from afar off. 


Tuning out or in at will, erasing interference in favor of 
the sending point sought, is always most easily accomplished ) 


by synchronized apparatus. 


Don't build mongrel sets. Even if parts used are each of Los ANGELES 


highest quality—but the products of various. 
makers, they will hardly work together as 
efficiently or harmoniously as if they were 
the products of one reputable manufacturer. 
You'll find sets built up of 


Gilfillan Radio Parts 


perfectly synchronized. While these parts will 
of course do good work in conjunction with ap- 
paratus of other makers—the best results—at 
probably no greater expense, is obtained by using 
Gilfillan parts throughout. 


See your dealer today and have him show 
you Gilfillan parts. Even on sight you'll appre- 
ciate their superiority. 

If your dealer does not handle this superior 
line, write us for name of nearest dealer, descrip- 
tive folder and list. 


GILFILLAN BROS 


1925 McGee &, 1815 W. 16th St., 
Kansas City, Mo. Los Angeles, Cal. 


Licensees General Bakelite Co. 
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Gilfillan Tuning Unit 
Another Gilfillan achievement maktng 
for increased simplicity and greater effi. 
ciency. This unit replaces two vario- 
meters and one variocoupler. Note how 
compect it is. Wave length range 225 
to 890 meters, covering all broadcast. 
ing. High selectivity in tuning. Brown 
moulded bakelite. Split bronze bearing 
Net weight 22 oz. Height 4%”. Diameter 

3%” Length 8%” i 


I N C Genuine Gilfillan 
e Radio Parts can 
always be identified 
225 W. 57th St., by this trade-mert 
New York, N. Y. —look for it 


© 
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Continuous Satisfaction 


The expectations of the radioenthusiast 
who is endeavoring to get sharp tuning in his 
set, are fulfilled by the continuous satisfac- 
tion of the Teleradio Vernier Condenser. 


His joy in finding accuracy and depend- 
ability in this instrument reflects the efforts 
of the manufacturer to fully please the 
owners of Teleradio products. 


With extra heavy polished hard aluminum 
lates that will not warp, a special locking 
ae preventing short circuiting of vernier 
and providing permanent and perfect con- 
tact, an accurate and constant capacity, and 
with rigid construction throughout, there is 
sitive assurance of continuous satisfaction 
from this precision instrument. 


Guaranteed electrically and mechanically. 


TELERADIO ENGINEERING CORP. 
488-490 Broome Street 


FILAMENT RHEOSTAT 


Is reversible and can be mounted on either 
panel or base. Double brass bearing on 
spindle insures smooth action and prevents 
looseness. Contact arm is phosphor bronze. 
Will carry 114 amperes without heating. 

Price (6 or 30 chm) 008565 $1.00 


VERNIER CONDENSERS 23 plate $4.50; 43 
plate $5.50; VARIABLE CONDENSERS 3 
plate $2.00; 11 plate $2.50; 23 plate $3.00; 43 
late $5.50; HEAD PHONES 2000 ohm $5.50; 
200 ohm $6.00; 3000 ohm $7.00; LIGHT- 
NING ARRESTER $1.00. 


TELERADIO PRODUCTS 


* — at 
xs 
POCKET METERS 
RECTIFIERS 


How 


| 
7 Many 


Te ehli x 


RADIO NECESSITIES 
Are You Using? 


YOU SHOULD BE FULLY EQUIPPED 
TO GET REAL RADIO ENJOYMENT 


L PORTABLE RECTIFIER. For charging bat- 
~ teries from 110 volt A.C. circuit. Absolutely safe. 
Cannot overcharge. No freezing or sticking. 
Charged by 5 ampere maximum rate. 50 to 60 
cycle. 6 volt, $16.00; 25 cycle, $18.50. Add 
_ $1.00 West of Rocky Mts. 
U 12 POINT ROTARY SWITCH. Improves ap- 
— pearance of board contact polnts—a complete unit 
for rear of panel mounting to which variocoupler 
taps may be easily soldered. $1.50. 
[] FILAMENT RHEOSTAT. Fine adjustment. 
— May be used for either back of panel or table 
mounting. Types especially designed for various 
tubes 75c. and $1.00. 
AUDIO AND RADIO FREQUENCY TRANS. 
LJ FORMERS. Audio in 4 to 1 and 6 to 1 ratios, 
give high amplification without distortion. 
Shielded type protects from influence of stray 
fields, $4.00. Radio in fixed and tuned range types 
, give sharp tuning and high selectivity of reso- 
hance. $4.00. 
| POCKET METERS, voltmeters, ammeters and 
— voltammeters to cover all the needs of the radio 
battery user for testing “A” and B“ Batteries 
both dry and storage. Draw just right amount 
of current from battery. Thoroughly accurate. 
$1.00 to $4.00. 


See Your Dealer for These 
Items or check any of above 
on which you want further 
information. 


The Sterling 
Mfg. Co. 


2843 Prospect Ave. 
Cleveland 
Ohio 


= 
AUDIO RADIO TRANSFORMERS 


R RADIO when answertng advertisemen 
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Results— 
Right Now! 


WITH A 


CONTROL-O-METER 


Wherever you are located, the CONTROL-O- 
METER will permit distant programs to be received 
right through the local broadcasting stations. 


Each CONTROL-O-METER is individually 
tested in our Laboratory and a Chart provided 
showing the setting for each wave length. 


The CONTROL-O-METER has made good in 
the most congested radio districts of the United 
12. 50 31 You will iget results the moment you turn 


POSTPAID the 


Matone-LEMMON Propucts 


Mute by STEPHENSON LABORATORIES 


342 MADISON AVENUE | 
NEW YORK CITY 


If your dealer cannot supply you, 
order direct 


2. E VICES ! 
HORNE. 
TUBULAR VARIOMETERS 


T W O POPULAR 


HORNE 
“VERNI-TUNER” 
Price $5.00 


Substantial Black Tube 


3 = Primary, Secondary and 
m Variable Condenser 


Combined fixed coupler and 
Variable Condenser 


For constructing all Regenerative Circuits, Radio 


Frequency, Reflex and Tuned Radio Frequency. 
No Taps — Extreme Selectivity — Free *Hook- 
Ups” with each device. V ERNLTUNER WAVE 
TRAP for all sets in cabinet with $8 50 
Bakelite Panel and Binding Posts. ° 


No wood or Heavy Dielectric 


No. 313 Radio Frequency Variometer. ... $6.00 
No. 314 Split Variometer. ..... ... 5.75 
No. 315 Plain Variometer............... 3 


At your dealer, or mailed direct upon receipt of pur - 
chase price. Booklet of 10 latest radio circuits, 20c. 


HORNE ELECTRIC & MFG. CO. 


Mercer & Colgate Sts., Jersey City, N. J. 


Build Your Own Set 
And Build It Compact 


Your radio dealer will recommend a good depend- 
able and selective circuit. 
with you, and make 
assembled from Coto Compact Radio Parts, will be 
worth double its cost, sere. next summer 
when you will carry it along on ra io 


oto 


“Built First to Last 


He will advise you, work 
your success easy. A set 


outings. 


Insist on Coto Quality 
and Coto Compactness 


a: 3 > aoe Size is o7 
i ari 34 x 3x 3 


New Coto Compact Moulded 
Variocoupler 


In polished brown bakelite. Range is 200 to 600 meters. 
Has eight taps for use with primary condenser. Pigtail 
connection to rotor. Base or panel mount. Type 9000. 


Dealers! Jobbers! 


You can Jomp right into selling volume on the Coto Come 
pact line because quality is right and demand established by 
national advertising. 


COTO-COILC 


BRANCH OFFICES 
Los angele 329 Union League Bidg. 
Minneapolis, Geo. F. paring: 705 Plymouth Bidg. 
Atlanta, C. P. Atkinson, Atlanta Trust Co. Bidg. 


87 Willard Ave, 
eg Providence,R.I. 
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Coto Compact Air 
Condenser with Vernier 


Only 2% inches square. Rotor 
plates soldered to shaft. Stator 
plates soldered at three points. 
0005 Mfd. $5. 001 Mfd. $6. 


o 


Coto Compact Variometer 
Especially designed for new wave 
lengths, 200 to 600 meters and for 
the much demanded compactness. 
Size 34% x 14 x 3% in. In brown 
polished bakelite with honeycomb 
wound stator. Pigtail connections 


tote pate 5b. $5.00 


Cotogrip Tube Socket 
Has unique double positive grip of 
tube terminal posts. Best hard 
rubber insulation. Type 7000. 850 


4 Gn FAT NG 
REN I ae 
: È @ 
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Coto Special Audio 
Frequency Transformer 
Turn ratio of 3 to 1. Coto quality 
throughout but made to sell at a 
popular price. 

4500 


WITKIN Named 
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AMPL-TONE 
PHONES 


ALWAYS FRESH 
Sample to dealers $3.20 


This is our only 


ADVERTISEMENT 


It sells our entire product 
Merit does the rest for us 


C. M. FRENCH MFG. CO. 
SEYMOUR, CONN. 


The New Freshman 
CAPACITY FINDER 


permits you to actually measure the con- 
denser values recessary in your hook-up 


31 


CAPACITIES 
FOR THE 
COST OF 


5 


FIND OUT 


just what value of a condenser will 
give your hook-up the best results 
in the grid circuit, across the phones, 
in the Antenna Circuit, across trans- 
formers, battery circuits, etc. 


Price $2.25 


including the § special Freshman 
Condensers. 


At vour dealer, otherwise send purchase price and you 
will be supplied postpaid. Ask your dealer or write direct 
for complete instructions free. 


as. Freshman (0. Ine. 
adol Gondenser ducts 


106 Seventh Avenue New York 


Fits Anywhere 


The same range of reception for which you 
now require a 100 foot or longer ‘aerial.—infi- 


nitely improved upon by the Warren Radio 
Loop that fits into a coat pocket. Interfer- 
ence eliminated. Selects and tunes with re- 
markable ease and accuracy. All enclosed by 
Bakelite shields. Four compact sizes for every 


purpose. The best known—the best liked. 


Write for the name of the nearest Warren 
dealer and Bulletin I-102. 


Send for Bulletin t-102 
V-DE-CO RADIO MFG. CO., dest. F, Asbury Park, U. J. 


The Satisfactory Charger 
For Ten Years Past 


The F-F, the first successful mechanical charger, is 
now the most popular. F-F features are distinctive, ita 
construction is simple, and the absence of breakable parta 
which are expensive to replace, ls almost sufficient reason 
for you to own the F-F; but the satisfaction you will buy 
with the low N price of the F-F is further reason 
why you should insist on the F-F. 


Buy from your dealer. There's a type for every need. 
If he cannot supply you, write for literature or enclose re- 
mittance covering express or postal charges on 9 Ibe. 


— a 
IT’S FREE — Write for Bulletin No. 44 
— enn nen ee eS 


À aM, $15.00 


F. O. B. 
Cleveland 


Type 6 charges 6 volt 
Storage Battery from 
any 110 Volt 60 Cycle 
lamp socket at average 
rate of 6 amperes, or 
over if battery needs it. 


BATTERY } VS France Mfg. Co. 


CHARGER | 10444 Berea Road 
3 Cleveland, Ohio 


Oldest Manufacturer of the First 
Successful Mechanical Charger 


— — 
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RADIO FREQUENCY 
AMPLIFICATION 


WITH 


Ballantine Variotransformers 


(Patents Pending) 


Model 5 $9.60 


Complete Unit $15-90 


“TURN THE KNOB” 
1. Continuous variation in wave length. 
2. Self-contained and shielded. 
3. Control of regeneration and tuning by 
single knob: no potentiometer. 
4. Fits your set — either base or panel 
mounting. 
5. Improved tone quality. 


** Radio Frequency Amplification with the 
Ballantine Variotransformers’’ — a 25- 
page booklet — mailed free on request. 


BOONTON RUBBER MFG. CO. 


Pioneers in Bakelite Moulding 
224 FANNY ROAD BOONTON, NEW JERSEY 
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AT ALL RADIO DEALERS 


If your dealer cannot su 1y yon, send mney 
direct and your order w promptly filled. 


WM. J. MURDOCK COMPANY 
354 Washington Ave., Chelsea, Mass. 


This is the set you have been looking for, 
and the one that you need. 


Having one stage Radio Frequency, Tuned 
Impedance, Detector and Two Stages of 
Audio Frequency. 


All apparatus mounted on panel 10 inches 
high, 21 inches long, and set in panel 
cabinet 10 x 21 x 10 inches deep. 


Price $125.00 without tubes or batteries 


WIRELESS ELECTRIC CO. 
204 Stanwix St. Pittsburgh, Pa. 
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Patent 
Applied for 


$4.50 VARIOCOUPLER $4.50 


Here is a distinctively high grade Variocoupler at an ex- 
ceptionally low price. 


Cheek the following points and verify this claim. 
nly means of obtaining 


( 

taps. (7 
180° dial 
in stator fel 


THE HARTMAN ELECTRICAL MFG. CO. 
Mansfield, Ohio 


For Sturdiness and 
Accuracy Use 
Lombardi Condensers 


BINDING 
mT. APR ron 


A rugged condenser built 
on an entirely new principle, 
made to last a lifetime. 

e tension is adjusted by 


eens a thrust plug caus- 
i e proper tension between 
á hardened ated ball and a 45 
degree tapered brass bushing. 
Also makers of coils and sockets. 


Literature and prices furnished upon request 


Lombardi Radio Mfg. Co. 


67 MINERVA ST. 


DERBY, CONN. 
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Haynes-Griffin 


RADIO SERVICE, Inc. 41 West 43rd St., N. v. City 


The Simplified 
Super-Heterodyne 


Not in several years has any series of articles on 
radio attracted so much favorable attention as the 
description of the HAYNES CIRCUIT, written 
by Laurence M. Cockaday, and published in the 
September, October, November, and December 
(1923) issues of “Popular Radio“. 

Besides describing the circuit which has become 
generally known “1,000 miles for $15” these 


articles also tell how to construct the special units 
which, when used with it, constitute the Simplified 


Assoc. Institute of Radio Engineers 


Designer of the Haynes Circuit described by 
Mr. Cockaday as the ideal tuning element of 


the Super-Heterodyne. Super-Heterodyne. 
SEPTEMBER OCTOBER NOVEMBER DECEMBER 

In this first article (published In the October article Mr. The November article is re- And finally in the December 
in the September issue of Cockeday explains the first garded by many as the most issue Mr. Cockaday describes 
Popular Radio”), Mr. Cock- addition that the ambitious important contribution to the construction of the Inter- 
aday teils how to make the experimenter can make to his radio in the last year. mediate Wave Radio Fre- 
Haynes Circuit—the finest origina! Haynes Circuit. He Mr. Cockaday describes the quency Amplifier. 

one-tube receiver that can be describes the Haynes Two- construction of a Separate In this concluding article is 


built, Combines wonderful 


plifer, which converts the 
Haynes Circuit toa three-tube 
receiver, permitting the use 
of a Loud Speaker. 


Oscillator — the first step 


necessary to the construction 
of a simplified 
dynie circuit using the Haynes 


Super-i+tero- - 


explained how the four units 
combined 


constitute a com- 
plete Super-Heterodyne re- 


ceiver the Master DX Re- 
Circuit as the tuning element. 
| . -` Royce of Radio. 


ceiver of the Age, the Rolls 


NOW WE ARE READY 


The tremendous public interest displayed in these articles left us 
temporarily short of material, with' resulting slow shipments. on 
Now, once again, Haynes-Griffin with added space, increased y | 
manufacturing facilities and enlarged personnel, is ready to / 

render its usual prompt, efhcient service. 7 


We are prepared to furnish the identical apparatus 
recommended by Mr. Cockaday without changes 


or substitutions of any kind. í yeo: 
Send for FREE LEAFLETS telling how to New York City. 


Send me at once complete 

ra data and prices on all ma- 
in Mr. 

a day’s articles describing the 

Haynes Cireuit and the Super-Het- 


construct the Haynes Circuit and the Super- 
Heterodyne. Use the handy coupon. | 


Parcel Post Prepaid in U. S. any- go 
where east of the Mississippi River erodyne. I enclose a two-cent stamp 
7 for each of the leaflets checked below. 


New York’s io Occilla 
Large Radio l. .,, dere. g St 


j me the proper operation of this wonder- 
HAYNES-GRIFFIN RADIO SERVICE, Inc. rs 
41 West 43rd Street, New York City / 


666966 HOHE OSHS H EHS HEEHEOHFE OOOH EERES DE TEHEEEECOCOR ODES OH SESEEOS 


— — — — — — — — — — eee eee eee eee eee eee eee! 


— 
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THE NEW | 
METALECTRIC | 
SOLDERING IRO 


Operates with the Simplicity— 
Ease and Efficiency of a 
Pencil on any Electric Current 


ACCEPTED 
As the Logical Solution 
to Radio Soldering 
Problems 
Ample Heating Capacity 
Handle Always Cool 


” “An All-metal 
Quality Instrument 
with a worthwhile Guarantee“ 


of Your Dealer or Write 


Do your tubes 
st-tut-tutter ? 


Will stop it 
Just a touch of the 
plunger clears out 
that mush and makes 
way for real DX. 


No. 101—0.1 to 5 
megohms for soft 
tubes 


No. 201 A—2 to 10 
megohms for hard 
tubes 


75 Durham Base, 30c 


FREE folder tells how variable grid 
leaks work. Ask your dealer for copy 


DURHAM & CO. Inc 
1930 Market St.. Philadelphia 


Th its will clear your sales troubles, 
Dealers: too. For. DURHAMS e guaranteed satisfaction. 


“Dependable” 


TRIMM HEADSETS 


4 Professional“ $7.65 “Dependable” $5.00 


Positively the only headset on the market sold 


With a lifetime guarantee that covers every detail 
of materials and workmanship, excepting onl 
cords and shells which cannot be guaranteed 
ainst breakage if dropped. Absolutely no charge 
AT ANY TI for repairs, replace 


ments or re- 
magnetizing. The h ts to buy and to sell. 


See! Hear! These 
TRIMM LOUD TALKERS 


All fitted with Special TRIMM jumbo size 
loud talker unit 


ACOUSTICOLA Phonosranh iment $10.00 
ACOUSTICOLA = » gomposition 22.50 
ACOUSTICOLA GRAND 35.00 


with cast aluminum horn 
Write for folder. Or order samples with privilege 
of return after § days examination and test 


TRIMM RADIO MFG. CO. 


Dept. 59, 24 S. Canal St., Chicago 


— 


ANTENNA WIRE 


Designed for long distance reception 
and A different and better than the 
usual make-shifts, being hard drawn 
from the finest copper, having a cor- 
rugated surface with ten collecting 
points on the circumference. This 
gives a greater collective surface to 
the high frequency radio currents. 
The result is extreme sensitiveness 
and increase in range and clearness of 


PER any set from the simplest Crystal to 
the finest multiple tube receiver. 
HUNDRED Use this antenna wire and enjoy 
i the full poesibilities of your set. 
FEET Sold in coils 100 feet, 200 feet and 


500 feet. Order direct or from your 
neare it dealer. 
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FupiPHone 
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UDIPHONE 


HE eventual radio reproducer, designed on phono- 
graph principles and built by electro-acoustic engi- 
neers and phonograph craftsmen. The O Neil Audiphone 


Complete with 5 marks the departure from the common earphone type 
t connecting . : 
cord. of loud speaker, and the adaption of phonograph repro- - 
PRICE duction to radio. 


extra batteries. The result is the actual music itself, 
unaltered, real as the original, uncannily NATURAL. 
The patented, external adjusting feature enables you to 
regulate the AUDIPHONE to individual receiving 
conditions. 


$ The “laminated voice core displaces the usual head- 
phone magnets, amplifying all the music, yet without 


Hear the radical improvement in radio reception at the nearest 
Audiphone dealer. Write us for his name and for literature. 


Note the similarity of construction between the phonograph reproducer (illus- 
trated in the upper panel) and the reproducer of the O'Neil AUDIPHONE 
(below): both have a mica diaphragm set in a sound-box chamber and actu- 
ated by an elbow stylus bar. The principle of sound production is the same, 
resulting in perfect reproduction. 


ONeil Mfg. CO. 
714 Palisade Ave. West New York, New Jersey 
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SUPERIOR CONDENSERS 


Distributors for 


i : adio Corporation of 

OT a particle of steel or iron m a eae 5 

N Rathbun Condensers, hence no Anaa Kent van Coil 
stray magnetic fields. Further evi- ran urgess 
dence of the experience and consci- Murdock Gould 

Nath. Baldwin Eveready 

entious forethought behind each Western Electric Frost 
Rathbun Condenser. Other points cme Carter 
of superiority are single-hole mount- All American Dubilier 
ing, long brass bearings, ancho Chelsea Eby 
stator plates, precisely spaced, and Guiles are Bradley 
a perfect concentric shaft. Write for Jewell 


and other standard manufacturers : 


We carry a comprehensive stock of the lat- 
est receiving sets, parts and supplies of the 
leading manufacturers, and ship from stock 
promptly. 
FREE Illustrated, 
CATALOG sent 


on request 


DEALERS: Buy reliable equipment from a 
house of established reputation. Send for catalog 
of tested and approved apparatus, and our dis- 
count eheet. 


JULIUS ANDRAE & SONS CO. 
127 Michigan St., Milwaukee, Wis. 


AN DRAE stern 


the complete evidence and the name 

of the nearest r e 

Rathbun dealer. dre oat 49 
1.50 


0005 
.001 
Vernier Type 
8 Plate 000076 $1.00 
_Combinetos Vernier Type 
“it V ernier V aris able $4 50 
3 43 g. = 8. 00 


Write TODAY forthe name of 
the nearest Rathbun dealer 
and for illustrated literature 
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RATHBUN MFG. CO. 


Jamestown, N. Y. 


Distance & Volume 


are found in 


RayCoils 


RayCoils “A” for 
Reinartz, Ray 
Coils B“ for RCS 
and Ultra Audion 
Circuits, RavyCoils 
“C” for RCS, Ultra 
Audion and Tuned 
Radio Frequency 
for All Circuits. 
„D“ for Neutroliz- 
ing Circuits 4 & 5 
Tubes. 


ie Saturn 
“Above the Ordinary” 
Radio Products 


Automatic Plug 
Phone cords connected, discon- List Price 
nected in a moment. Pulling on 
cords automatically PRODE- gol p, $ 
lever instantly releases. No ta 
apart or soldering. 


Perfect Jack 


Easy soldering crowfoot—off-set terminals 


8 A =$2.50 Use the RCS Circuit with or without 
ao e e Cenmad B= 2.00 one 1 N * gvea 
ion and results. ot equalie sy any 
mete blades and sterling silver contact E 209 set for volume and distance. 
List Prices Co 
ils in Separate Box 
Neg aa oe. dee With Wiring Diagram 
No. 3 Double 700 Working Blue Prints of four sheets 12 x 18 of all 
No. 4 Single Filament contro 8 standard circuits, such as The Variometer, Reinartz 
No. 5 Double ... . 80C and RCS one and three tube sets. 50 cents a set. 


Write for Folder 


The SATURN Mfg. & Sales Co. 
48 Beekman St. 
New York, N. Y. 


If your dealer cannot supply you, send direct to us 
oa will mail them post paid anywhere in ihe 


R. C. SCHOONHOVEN 


Major Q. M. R. C. 
ELGIN ILL. 
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Licensed by Independent Radio Manufacturers, Inc., under 
Hazeltine Patent No. 1,450,080, dated March 27th, 1923, 
and other patents pending. 


a 


FS AS SSS SASS 


Balanced. / 


> E portals of advanced radio, 
newrealmsof pleasureand util- 
ity, once locked to all but the 
professional, now swung wide 
open to everyone, however 
unfamiliar with radio by the 
marvelous proficiency and easy 
operation of this super-set. 


e Eagle 


| Balanced Neutrodyne 
RADIO RECEIVER 


The uncertain element—tube capac- 
ities—balanced (neutralized) as per- 
fectly as the jack-knife bridge, removes 
the guess 0 radio reception. Gone 
for good are the familiar annoyances— 
regeneration, reradiation and body 

capacity effects. Extremely sharp tun- 
ing and a perfect ease of adjustment. 
Each Eagle Neutrodyne Receiver indi- 
. vidually tested. A splendid reputation 
n staked on each Eagle Receiver. Guar— 
anteed absolutely without reservation. 


Write for Illustrated 
Booklet NOW! 


18 Boyden Pl., Newark, N. J. 


Balanced 
Der. knife Bid ge 


Ra- 


DN 


Se SR Wee: 


- =. N 


10 Co 


set 


LE RADIO 


ARK NEW JER 


— 


* K 
ä —— 
3 
s 7 
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you. insist on B DX X. 


Dealer Service from: 
New York, 233 Broadway 
Pittsburgh. 301 Fifth Ave. 


The radio-advantages of Bakelite-Dilecto (xx 
grade) are unequaled by any other material. 
it is positively perfect for the purpose 


akelite-dilecto 


(A Laminated Phenolic Condensation Material) 


Use B D xX x for ping Is frames bas ~ 3 


ings, plitform mountings, coil winding t . 
variable condenser ends and other vital radio 
pairts 

It gives absolute insulation Resists 

he it, milder acids, fumes and solvents 

ingly tough, yet reidily machined 

warp. Highest dielectric strength. Any electri- 


cal man can get it cut end drilled for 


THE CONTINENTAL FIBRE Co. 
Factory: Newark, Delaware 


HOWARD 
=‘ \ 
q! 
2 . 
1 2 


No. 1001 
6% Ohm Rheo- 
stat $1.10 


23 Ohm Rheo- 
stat 1. 10 
40 Ohm Rheo- 
stat. 1.10 


Patd. 870,042 


HOWARD 


No. 1003 
200 Ohm Poten- 
tlometer .$1.50 
400 Oh m Poten- 
tlometer .2.00 


HOWARD 


HOWARD 


Ask the man 
to show you 
the Howard 
line of quality © 

Radio Mer- 6% Ohm Micro- 


meter Rheo- 
stat.... $1.58 


Ghan dises mic. 
meter Rheo- 


1 tat..... 1.50 
Every piece atts 
is sold with mee 25 
Patd. July 10, 

the guaran- 1923 


tee of sat- 


HOWARD 


isfactory 
perform- 
No. 1004 
ance. dere Plas 
instantaneous 


connection for 
ss many as er 
` Pairs of stand- 
Jobbers write ard receiver 
tips...... $2.00 


for discounts. paca. Aug. 28, 
1923 


Patd. 870,042 


HOWARD RADIO CO., Inc. 
4248 North Western Ave., Chicago, U. S. A. 


Chicago, 332 S. Michigan Ave. 
San Francisce, 75 Fremont St. 


Les Angeles, 411 S. Main St. 
Seattle, 1041 Sixth Ave., S. g 


SCHINDLER'S 


e 

: SAD- 

ree Bh 
—5* N 


— 50c to 75c 


M DEN ER \ Mi j with the 
MICA CONDENSER — PREMIER 
W 8 
S O] 


sers fill a definite need for reasonably 
p condensers that may 
easily increased or decreased in 
5 15 fa“Build-Up" Mi 
e use of a uild-Up ca 
Condenser you can change from an Trade Mark 
ordinary hone condenser to a 
epecial 7566 


pecial o value used in the Flewel- . ——9 Super Vernier RHEOSTAT 
ß, simply adding extra plates of — 83 E Hort 


mica and copper to the Build“ 
base, you can obtain any definite 
capentty from .00025 to .006. 
(Each mi 


== WORTH IT 


ca plate with the alter- = = a 

nate copper plate has a capacity J haw À THERE ls no substitute for the Pre- 

of about .002 Mfd.) F mier *‘Microstat'’—no other instru- 

“Build-Up” Condensers are ment that gives such perfect control of 

dilation proof. They insure the current delivered to the filament 

high efficiency and will add of radio tubes. New principle—two 

satisfaction to the operation of windings in parallei—mone ohm— 
any set. Each assembled com- other 40 ohm. Absolutely nolseless—tinfinite control 
plete in neat carton. Prices: aanas an 0 cap 3 1 moulded — eilver 
Mfd. List Price Mfd. List Price etche al. o not install a eostat._ until you know all 
0025 about the ‘‘Microstat.’’ Our bulletin No. 97 explains it in 

detail. Send for it. It's FREE. 


Premier Flortrir [ompany 
3807 Ravenswood Ave. CHICAGO 
Ask your Dealer for PREMIER 


*“MICROSTAT’”’? 


TRADE MARK 


Extra envelope containing 20 mics and 
20 copper plates, or sufficient w build 
up a condenser from .00025 to .006 liat 
price 25c, Table showing required 
number of plates for any capacity is 
furnished with each condenser. 

Ask your dealer or order direct. 


CHARLES SCHINDLER 
1405 West Delaware Avenue 
TOLEDO, OHIO 
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SUCCESSFUL AMPLIFICATION 


Successful audio frequency amplification is not alone a 
question of tubes and transformers, but rather one of a care- 
ful choice of all parts entering into the amplifying circuit. 


The transformer is of first importance. Little need be said 
nowadays of the necessity of freedom from distortion as this has 
been so well emphasized that purchasers today will accept only 
transformers of proven quality. Let us call your attention again 
to the fact that the General Radio Co. was the first company to 
supply commercially closed core audio frequency amplifying trans- 
formers. The quality of these transformers has been synonymous 
with successful amplification. 


TYPE 231A AMPLIFYING TRANSFORMER, $5.00 


Socket springs must make a clean gripping con- 
tact with the vacuum tube prongs. Many disturb- 
ing noises may be introduced by a poorly designed 
socket. The Type 156 socket has positive contact 
springs, a base of real bakelite, and a polished nickel 
tube. It cannot help giving satisfaction. 


TYPE 156 SOCKET, $1.00 


Sl. =» 
ae 


The resistance wire of the Type 301 rheostat is firmly wound on 
a specially treated fibre strip. The contact arm runs smooth and 
makes a clean positive contact. The base is of real bakelite. This 
rheostat is strictly a quality product. i 


TYPE 301 30 OHM RHEOSTAT, $1.25 


In this unit there are combined the three successful instru- 
ments listed above. The result is an amplifier unit represent- 
ing the best in quality, yet at a price within the reach of all. 


TYPE 300D AMPLIFIER UNIT, $8.25 


TYPE 300C AMPLIFIER UNIT FOR 
UV199 TUBES, $7.75 


GENERAL RADIO COMPANY 


Massachusetts Avenue and Windsor Street 


CAMBRIDGE 39 MASSACHUSETTS 
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U. S. TOOL 


CONDENSERS 


XIDIZING of ordinary plates and 

spacers, creates a high resistance to the 
weak radio frequency currents. U.S. Tool 
Condensers are protected from this deterio- 
ration by a special counter- chemical treat- 
ment. End plates of Laminated Condensite- 
Celeron. Reasons for the persistent 
efficiency of U. S. Tool Condensers. Uncon- 
ditionally guaranteed. Write for booklet. 


U. S. TOOL 116 Mechanic St 
COMPANY DSS. Dewarh, N.J. 


“EVERYTONE” 


(Guaran teed) 


RADIO HEADSET 
2200 
$3.00 OHMS 
3000 Ohms $3.75 


BETTER headset at a 

lower price. Advanced 
features assure clear reception 
and long, satisfactory service. 
Send for Catalog P-1 of 
Pacent Radio Essentials. 


Pacent Electric Co., Inc. 
22 Park Place, New York 


Pacent 


RADIO ESSENTIALS 


NOTHING If WORTH WHILE 


UNLESS IT IS 


RELIABLE 


Tune In On 
The Station You Want 
With Dependable Results 


Are you master of your radio set or de you 
simply trus t to luck in get En aeon sta 


You can get bot ance and volume with: 


RELIABLE AUR SIO 


FREQUENCY TRANSFORMERS 


Three stages of Audio Transformers to select from. 
ele gt I ratios at „ „ 6 „ 6 0 6006 SEs 4 
6 to 1 ratic $ ocee 4.95 
Radio type 150 to 750 meter rat iges. „ 4.78 
As an adde 7 factor of refined radio 
receiving use Reliable Neutralizing 
Condensers, only 75c 


The RELIABLE 
PARTS 


2*5õꝛß 3 


MFG. CO. 
2819 Prospect Ave. 
Cleveland, O. 


This 
Combination 
Does It! 


RADIO FREQUENC 1 8 — 
AMPLIFYING TRANSFORM AUDIO FREQUENCY 
AMPUFYING TRANSFORMER 


THE Movinc FINGER— | 


Just as the Moving Finger writes never to 
return, so the undetected radio waves slip 
by your set, gone forever; while the set is 

al too often damned with faint praise” 
because it fails to operate properly. 


PERHAPS it’s your set; and haps it’s 

YOUR fault. An adj uetan e grid-leak 
can do much ‘to ours h the distance | 
and clarity you seek. he 


URN - 1 


adjustable 
GRID-LEAK 


is just what you need; fits all standard 
mounts, gives instant response and always 
the exact value ou seek for your tube, 
circuit and sign 


The TURN-IT Grid-Leak is now being 
ever increasing quantities by practically every 
worth while saln t ie pri right; is in ac- 
tive demand Ey you piece of radio 
mechanism. I pee 15 y your dealer, you can 
purchase it the manufacturer. 


CHARLES E. BONINE | 


20 So. 15th Street 
Philadelphia 


sold in 


75. 


(Postpaid) 
If ordered 
C. O. D. 10c 


extra 


Please mention POPULAR RADIO when answering advertisements. 


“BUILD YOUR OWN” WITH “RASCO” PARTS! 


HE Radio ee Com ny—“RASCO” for short—now in its third year, is unquestionably the oldest and most unique radio 
| United States, if not : the the whole world. This Company makes a specialty of small orders. No order is too smali to get imm 
thes reason ts N 80% of our orders are small 
The reputation of this house was built upon service. 
mands of unsolicited testimonials are in our files. to prove that we serve the public as it has never 
our grest Cee catalog, containing over $00 different parts. Catalog contains over J00 illustrations. 


ws with a 96c. order and make us prove what we say. 


ao pani supply house In the 
te and prompt attention. 


Ask any of your radio acquaintances what they think of “RASCO” service, RASCO“ promptness. Tbou- 


been served in radio merchandise before. Be sure to. 
ae CAN ONLY DISAPPOINT YOU ONCE 


all goods sent prepaid in 24 hours. 
Money refunded if goods do not satisfy 


Prices taclude delivery to your door 


Order direct from this page. We pay all transportation charges. 


MELOTONE LOUD 
SPEAKER 


RICO TUNED 
RECEIVERS 


EE 


| 


[vty 
1 
X 
i 


i 


il 


“RASCO” VERNIER 
Clewerest vernier made 
Can be weed with any dial 
Naft rubber ring engages 
dial Dees anay with 
vernier condenser. We 
guarantee results. All metal parts moulded 
in best black composition. Nothing to come 
apart Bigrest hit of the besten 

A- 1450 Vernier 3.30 


“RASCO” POSTS 
R-650, lost made entirely — 
best bloc composltlen— /2 
eu —earh > Pi 


R-202. Post has nickel nes 
bottom part. esch 
Dozen, each style 


2” 
; Scit 
mar- 


here hen fonnd ye mest — 
N-. 477. 2° thread, des 
A. . 3/16° ian, * dia, 

es. 
R-363, 3/ . 5% 1% 11% thread, 
W „ dis. % thick, shank 6/33° 
8 gs * die., 3/16° thich; shank 4/36°, 


n- . 3/167 dia., 3/167 Mich, thank 4/38 ` 


S ”— · E s. 
- . 57167 dis.. y” wied: shank 4/36, 1s 

4. A nien Bion, ** iong. 7 res d. 
complete with nui 18 

“RASCO" | SOCKETTES 

Ruabstitute for Vacuum Tw Ren ket 
Fout of these tohe one Vasu yum Tube 
Grasp tebe firmly Dest contact pes 
allie Take leas toom Are better 

. 1330, Sorkettes, nicke'ed, set 
as pi ope : ‘ $.25 

R.155! Berkettes, nickeled, set 

o7 9127-23-16" Mias o.. l o take WD-11 Tube 

ide thick. each... : 468 E A ed A e TE 
Cw “219% E-167 hich, each..... 1.98 — Ae d 


COPPER FOIL 
4 copper fo il made, 


men 4° wide 
ce per Foll, der ft. 1.14 
BOAL lene 80 


001" 


ed. i- Mich, sd. . È 
Se P 


PHONEHORN 

Filts a new and 
distinct want Base 
consists of B-1318 
Phonudapter de- 
scribed on this page 
into hien fite a 
fine enameled fibre 
homm. Size of horn 12°; belt 65%”. Rip 
Itrenolanter end on a single letenhone receiver 
afd you have the lowest priced loud talker ever 
made. Mounted in your set of hung in comer 
of room it wlll bring sound all over the room. 
A most eul arti.t>  Welremne by bil racia 
fans. N- 1321 Phonehern, prepaid $1.45 
ee a 


AUDIO FREQUENCY TRANSFORMERS 


REINARTZ 
SPIOERWES COIL 


Here le a very fine induct- 
ance for Reinarts cireuit, 
wee meters. 18 

Mise 4M” dismeter; } 
renier epening. Can 
wed ja nesrty all new eir- 
cules Ceustructian dwe- 
d lter - e theeugheut Coll 
is fm end will not fall 
apart as Ís este alu many 
inferior wakes. A iow of 
(ese roii nili work e. - 
deve tm yous set. 

P. Barriga Folder - „ 


co better Trenttermer on 

Ds merhet. Hichest closs PUONODAPTER 

teriais. Inipregnated The er with Gt 
calls. Rilicon steel stamp- sey phone. Meta? tube 
ines used. Save 56 per Gis say stamland phano- 
rent by assembling it graph. Dlake pour pikon- 
verseift. ogiaph s lend talker. Fits 
M-1100, AF. Trem- Columbia, Victor and Bon. 
ormer te era phonographs. is made 
: n ete s% $2.00 entirely cf pure sat t- 


her with brace tube inserted. 
R. 1310 Mianadanter 


TTE 
R 
ADIO FREQUENCY PHONODAPTE 
RTRANSFORMERS g The Deos 
Tue Lert Radio Frejuene) all! phonegrajdis 


Trsnsloriner dee ord will tale aay 


far. Designen fer us 6) ttamtard double 
Me. R . Lacault, Asse: | head sel, therghy making your phenagraph 8 
eisie Editor of Alo] ed talker. Mode of cast metai, michel 
NEWA, Air core. Guar- | piated and highty polished. Hat three con- 
anteed ta do the wort | crows sett rubber bushings. ' 
This Transformer brings | R.1320 Daubie Phdnedupter .......... $ 69 
in the leas distances. PLUGS 
R.2000 Radio Free | RASCO Telephone PI 
Tias ferme. Nu | : ephone Plug. 

N ne whe plug that 

—_— 11 00 ereryahere, Has 

RHEOSTATS AND = 117 ht 1 get . 

POTENTIOMETERS C 
Highest grade Rheotat bated Finest werkmanship throughout 
made. High heat diele R -1030— Rs ero rier, ... * 
trie ean a ba Li WIRE 
2 * . R- Rr equals RA 3 
C 1 2 % N 2 bab. ie a 
1% =A 2161 nal N zi iiak. ber 
* 40 ‘ $.45 4.802 “equals Ka 20 Man per ‘ 
R-4311 r C » 

N he and at . : | Hecounts of 16 percent in 100-ft. dota. 
R-4317— * Cat UNIVERSAL BEARING 
ter 0 > 185 Til g to hd vactometer 
end varloroupler rotors. Trai 
SPIDER WEG FORMS length of hearing 17. 8 shaft, 17. 
At lest! Fine forms to wing | Leneth of thread 1°, Lenk: ef threaded sleeve. 
your spider webs Made fr 
hard, well seasoned fibre | A-1375, Nearing . . — rere eee e BE 
1-4 thick, center and side] PANEL MOUNTING VARI. 
for wiring $200 has] ABLE CONDENSERS 
13 slots, 3201, 11 | This condenser te 
12 te., both 5” gi- f the latest werd Pre- 
2 ameter. 3201 has { cision . Plates. 
project for nting washers, al other 
K „ web form, parts are arte me- 
nnn . ch l ned. Voeltively ne 
R.3201—Apider web form, better condenser on the 
/ ee ee 9.23 3201 market. Shafts . Bave 
from 40% w 60% ur 
BRASS RODS — f assembling condenser your- 
Seld in 6° lengths only . | self. A child can do it in a fow minutes spare 
R.8032, Neaes Rod. —— l Canecitics guaranteed. 
8/32” thread, per SSD | t 11 plate condenser, 00033 d 81. 28 
rete „ .08 R.2121 2) plate conienser, .000% fd. . 1.22 
N Brass Mod, 6/227 thread, oe- R -4343 41 piste 41 Plate comienser, el mfd... 1.30 


leng u). a 
R- 7433. Lass Red, plain K* round, per ` 


The Rase Catalog 


len gde 

5 3 CONTAINS 75 SCO u TUBE HOOK. 
Z. s ` Drass Rod, piain /i. round. oe UPS, 350 ILLUSTRATIONS Ne. 
—— AEE : 550 ARTICLES, 64 PAGES 
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Radio Parts House 
Factories: Brooklyn, N. Y. 


eesse 


Radio Specialty Co. 
98A Park Place - New York City 


Oldest and Original Exclusive 


amolifier and de- 
lector, Unree stage 
audio - frequency 
ampiiGer; short 
wate regenerative 
ehlreults, 4-stase 
redio = frequency ; 
amplifiers, radio ALAE T 
a audio fre- POPAT SAT S 

quency sroplifier; 
inductively coupl: 
od „ e Jupersutodyne. ete 


| radis frequency 


DEALERS 1 
Get Our Special | 


„ 0 ON Pak Pior e 
LIZAR TTE SEN 


| Preposition 


in U. S. 
_ Ethridge, Md- `. igs 


Please mention POPULAR RADIO when answering advertisements. 


FOUR CIRCUIT COIL SET 


A Coil 


1 ni Kini a TREAN TENN TS | MA ok 
| HH | | | i) p D Coil 


You'll save hours of labor 


and make connections as ji 4 dal) EIIE 
solid as soldering with Uj j $ Í i 141 | bank 
Ni HIT ‘ H hi i 79 
Stevens Wound. 
Spintite Wrenches i 
Hollow stem goes down 1 
over projecting screws—hex SN z 
socket gets firm grip—ebon- 2 . 
ized handle for comfortable Full set A, B, Cand D coils made exactly accordin 
leverage—very easy to reach | 7 : to Cockaday’s specifications. Full size blue prints an 
dificult places. Used by . illustrated instructions with each set. 
radio manufacturers. j m4 Materials for standard Four Circuit Tuner 
Set make KÆ | fil [i ; panel, coils, condensers, verniers, grid leak, vernier 
Christmas EM UIS aa rheostat, socket, jack, dials, switch, contacts, posts, 
gift — busbar wire, spaghetti, etc. (no tubes or phones). 


Complete for $11.65 


NEW TYPE COILS 
For improved Cockaday Tuner—double 3 4.00 


set of 3 radio sizes 


STEVENS & COMPANY 
New York 


silk covered wire wound on hard rubber 
or bakelite tubes. per set 


Postage additional on all orders 


— > ` Send no money. Order b st card, pay the postman. 
Stevens Tools PI 


RADIO SURPLUS STORES 


HELENA, MONTANA 


LEICH 


RADIO PRODUCTS 


Non-Tune Radio 
Rectifier 

Simple to operate. Needs 
no attention while charg- 
ing. Automatically cuts 
off and on if power stops. 
No. 16 for 6 volt battery, 
$19.00. 

No. 10 for charging stor- 
age “B” Batteries, $12.00. 


Diamond Weave Variocoupler 


An R M C Product LEICH COMFORTABLE HEADPHONES 
° e s g 
Seven-eighths of windings are in mid-air, thus Clear tone, perfect fitting, most comfort- 
reducing dielectric losses to a minimum. able to wear. Bring in voice or music 
Diamond Weave Construction reduces distrib- with volume. Natural and pleasing. 
uted capacity to a minimum. 
The R. M. C. Vari pler has a w of 92 i 
150 to 600 meters. ‘The Variometer 5 "ihe aame L - Radio Plug 
size and general construction as the variocoupler, for connecting headphones or loud speaker. 
and has a variance in inductance of 300 meters, Sturdy—nicely finished 
Outside diameter of primary windings is 434°; of inel h 7 ° 
secondary, 34”; extreme length 514’. No. 60 Single Phone, 90c. 
These R. M. C. products will greatly improve any No. 61 Two Phones series, $1.00. 
circuit where a variometer or variocoupler can 
. Ask your dealer to show you Leich Radio Products. 
vy ariocoupler Booklet ro1-L illustrating complete lene on request. 
THE RADIO MANUFACTURING COMPANY 
of Springfield, Massachusetts LEICH ELECTRIC CO. 


Dept. B 97 Dwight Street 1 
Genoa, IIlinois 


Please mention Porul. Ax Moto when answering advertisements. 


From New York to Honolulu 
With Erla Synchronizing Transformers 


pr s K 
marked. Madein eleven 
sizes, 30c to 75c each 


“All U. S. Stations on Loud Speaker, 
Using Only Three Tubes” 


Typical of the thousands who have discarded compli- 
cated multi-stage receiving units in favor of simple, 
efficient Erla reflex design, is the experience of J. G. 
Hamock, 1917 So. Western Avenue, Chicago, who writes: 


“During my first week with your three-tube hook-up, tun- 
ing through high power Chicago stations, I got Jefferson 
City, Dallas, Memphis, Atlanta, Omaha, Kansas City, St. 
Louis, New York, Springfield, Pitteburg, Harrisburg, Louis- 
ville, Cincinnati, Fort Worth and Tampa. 


“The Sunday following I added Fresno, Denver, Astoria, 
Los Angeles; Honolulu, Hawaii Naval Maneuvers; and 
Juneau, Alaska, the Alaska Electric Light and Power Co. 


“The United States Stations all were clear on the loud 
speaker. Also I re-tuned every station by checking them with 
my twelve-year old son, who would get them on the re-tune, 
when I would, as required, sharpen the re- tune myself.” 


Such power, selectivity and ease of control, with three 


tubes, are attainable only through Erla reflex design, in- 
corporating Erla synchronizing r.f.anda.f.transformers. 
Guaranteeing the perfect synchronization of received 
and re flexed currents having the same phase charac- 
teristics, Erla transformers enable vacuum tubes to do 
triple duty as simultaneous amplifiers of received radio 
frequency, reflexed radio frequency and re flexed audio 
frequency currents. 


For complete details, ask your dealer for Erla Bulletin 
No. 14, giving Erla one, two and three-tube reflex hook- 
ups. Or write direct, giving your dealer's name. 


Electrical Research Laboratories 
Dept. R 2515 Michigan Avenue’ Chicago 


ERLA 


Erla audio transformers to 
ving unit. 
Ratios: 334 and tol. $5 


Attractive Erla telescopi 

bezels, in brightnicke! er dull 
„Hanel“ Ile de inf. 

t nel. 

thc Pdlemete Lest 20c 


Mechanically and artistic- 
ally, hls sockets occupy 
ret place. eavy, tri 
nickeled shell on polished 
Radion base. List price, $1 


LOUD SPEAKING 


CRYSTAL SET 


brought in from over 1000 miles and music heard 
all over the room right from present crystal set with 
the STEINMETZ R. Get our complete catalog. 
STEINMETZ WIRELESS MFG. CO. 
S763 Penn Ave., Pittsburg, Pa. 


Make $120 Weekly! 


in your spare time, selling what the 17 wants —Long 
Distance Radio Receiving Sets. Two sales weekly nets 
No big investment, no canvassing. 


ou $120 profit! 
Sharpe of Colorado made $955 in one month. Represen- 
tatives wanted at once. This plan is sweeping the country. 
Write or wire us today giving name of your county. 


OZARKA, 855 Washington Blvd., Chicago 


Please mention Porul. Ax Rapio when answering advertisements. 
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The Audio- Frequency Transformer that 
gives the highest possible amplification 
on all wave lengths without the slightest 

oss of tone quality and volume 


I 2 172 
btn 


m m e > Dw < 
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UNIVERSAL VARIOMETER 


—SPLIT WINDINGS— 


, The instrument you will NEVER DISCARD for 
its uses are without number. List $7.00. 

L K moulded HARD RUBBER variometers, 
variocouplers and variotransformers are made in 
seven styles, an instrument for every standard 
circuit. 


Descriptive Folder on Request 7 


LANGBEIN & KAUFMAN 
654 Grand Ave., NEW HAVEN, CONN. 


The F.M.C. SUPERTRAN can be used with any amplify- 
ing tube on the market to-day with excellent results, 


Price $6.00 


At your dealers or by mail postpaid on receipt 
` of purchase pt ice. Write for our free literature. 


FORD MICA Co., INC. 
14 Christopher St. New York 


ee ad ed et ee a ae DA 


$ 


A phone plus a 


FIBERTONE 
makes a beautiful 
musical instrument 


The 
Original Wim 
. ave , .. 4 


121: The highest tonal quality undisturbed by 
6 1222 
Stops Interference / kel rk. with 2 Shee fern. Thie bost 


è is e 
sere factor ia the reason fos Fibertone’s Rope 
Eliminates interf erin stations. 178 jarity. And the he price foe such i fineness 
2 20 a sensation o a 0 o . 
Eliminates tecel torte of th i Sere beautiful crystalline finish of the Fibertone 
. waa fita it for any place where the finer things 
Selects between conflicting stations. 1252 h fe 
Simplifies tuning Seas of the ome @ seen. 
Often increases signal strength. 7255 dinccy ow” dealer cannot supply you write 
Reduces howling and squealing 


The WAVE TRAP is mounted on a Formica ae in a beautiful 5 F IBER PRODUCTS COMPANY 


roue koit Sa cabinet 6x5x6, and is a high-grade instrument Hh 34 Orange St. Bloomfield, N.J. 


e appearance of the most expensive sets. 
HORN 


RADIO 


Circular on request 


D . . . . / D. D DA 
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Please mention POPULAR RADIO when answering advertisements. 


Cort VARIOMETER BinoincPosts Detector UNIT AMPLIFYING UNIT 


| 2 
1 3 d [s hae, taol- 
805 i 7 = = 
l 
it — i A. i | 
m J : . 1 
A. e- 
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CONDENSER 


S t 


Panec Switch RHEOSTAT-SockeT Unit AMPLIFYING Unit #1 
Tuned Wave Trap Radio F requency 


Receiver 


1 Stage Radio-frequency—2 Stages Audio-frequency 
Built on Famous Copp Circuit No. 4 
Efficient for all wave-lengths from 200 to 700 meters 
Range up to 2000 miles 


Any person can build the above set with A-C DAYTON Complete Units 
$43.35 


Units packed complete in one carton with 3 diagrams, 
photographs, instructions, etc., for complete installation. 


SEE YOUR DEALER OR WRITE US DIRECT 
We manufacture a complete line of Radio Parts and Units—Catalog on request 


THE A-C ELECTRICAL MFG. CO., Dayton, Ohio 


Makers of Electrical Devices for over 20 Years. 


ON ONE TUBE 


Broadcasting from Atlantic Coast, Canada. Mexico, Cuba & 

in Calif. by users of the CROSS COUNTRY 
CIRCUIT Range due to simplicity. One 35 control. ANY 
NOVICE can build easily and cheaply. Dry cell tubes used. 
No plete instructions, Blue print panel layout, 
Assembly oto, etc., postpaid 25 cents. Stamps accepted 


VESCO RADIO SHOP, Box PR-117, OAKLAND, CALIF. 
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Patent Pending 
The GOODMAN is the niftiest short wave 
tuner on the market. Awarded certificates 
of merit. Our pamphlet tells all about it. 
Send for one. Price $6 and PP. on one pound. 
L. W. GOODMAN, Mfr., Drexel Hill, Pa. 


Please mention POPULAR RADIO when answering advertisements. 


For Better 
Receiving 


Elgin 


Precision 
Condensers . 


Accuracy in your con- 
densers means better 
results in your receiving. 
Elgin Precision Con- 
densers are accurate. 
Permanent accuracy 
and rigidity are built 
into them. 


Fully Guaranteed 
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Size Capacity Plain Vernier 

3 Plate .000063 M. F. $1.75 $— 
11 Plate .00025 M.F. 2.40 4.00 
17 Plate .00035 M. E 2.75 — 
23 Plate Oros M. F. 3.00 4.50 
43 Plate . 001 M. F. 4.00 S. S0 


3” diameter composition dials, 50c extra 


See your local dealer. M he cannot sup- 
ply you send his name with your order to 


The Elgin Tool Works, Inc. 
69 N. State St., Elgin, Illinois | 


Cut 
actual size 


PENI PREMIER 
PEND. 

* 
Audio-Frequency 
Transformer 

ERE you have it—the smallest Audio- Transformer ever 

made, and yet the most efficient for volume and ton 

quality. Think of it! This “Little Wonder“ (about the 
size of an English walnut) gives you maximum reproduction 
volume with minimum distortion. The secret is in its patented 
construction. It is 100% shielded against foreign noises 
Mounts anywhere—saves space in assembly Constructed of 
highest quality material. Made in tube socket types also 
We guarantee it unconditionally. Try them in your next 
“hook-up.” You'll be agreeably surprised and pleased. 

Write now for Bulletin No. 97 
RATIOS 


1 to 3, 1 to 4, 1 to 5, $3.50 1 to 10, $4.50 


Premier Plortrir Lompang 


CHICAGO 


3807 Ravenswood Ave. 


Ask for and insist on 
Premier at Your Dealers 


The Champ—VARIOMETER No. 53 
Approved as a Record Breaker 


A pproved—because it makes 600 Meters. 

A pproved— because perfectly constructed. 

A pproved— be-ause it has a genuine mahogany 
stator and a kiln dried rotor. 

Approved— because of Fahnestock spring clip con- 
nections and non-conductive adhesive. 

A pproved— because — you il know why when you 


GET ONE FOR $3.50 
20 Diagrams FREE with Each 


For ale at your dealer’s—otherwise send the 83.50 directly to the 
manufacturer and you will be supplied postpaid. 


G. H. FISCHER & CO. 


123 Liberty St. New York City 


25 RADIO “B” 


24 V 
SENECA paid BATTERY 


Absolutely Quiet DryCharged 


The Seneca 24 Volt Radio B Battery is designed and con- 
structed for long life, absolutely quiet and uninterrupted 
service, its separate cell sembly prevents current leakage 
common to other types. Seneca Batteries are ship DRY 
with FULLY CHARGED PLATES and are ready for service 
immediately after addition of acid, without initial charging. 
They guarantee successful RADIO OPERATION. d 
for yours today, if not satisfactory, return in 30 Days and 
money refunded. 

For those who wish to build their own B battery we offer 
Genuine Seneca Battery Parts at 50c per cell, consisting of one 
each Pos. and Neg. DRY CHARGED plates, one Separator, 
one Glass Jar, one Cover with Gasket and Vent, and one 
a Connector. Shipped via P. P. prepaid upon receipt 
of price. 


SENECA BATTERY CORPORATION 
1525 Main Street — = Buffalo, N. Y. 


Please mention POPULAR RADIO when answering advertisements. 


Disconnecting a battery lead ts 
way of —.—. a ‘radio ak 
it j ei rd 


S cok 3 2 


it, or jarring the table does not 
. 


The large 2 and easy 
mounting make il ideal for any 
use in radio. 


Press the Button the set is 
quiet. Pull, and the same 


Can You Interrupt Reception Without 


Losing the Station Received? 
This Little Switch Can Be Installed in a Few Minutes to 


Give Hours of Increased Pleasure 


With the C-H Radio Switch on your panel in the “A” bat- 
F 

tery circuit, just a touch of the nickeled button and the set is 

quiet—pull it out and the same program is resumed. It is not 


necessary to turn back the rheostats and disturb the tuning of 


the set. You have instant, positive control with a real switch 
mechanism designed by the C-H Engineers to break up to 
3 amperes at 110 volts, yet so precise that no microphonic 
noises are introduced, even when used in the most delicate 
circuits. 


The cost of this little convenient necessity is only Goc, and 
it can be mounted on any panel in a few minutes to protect 
tubes and batteries worth many dollars. It is installed by 
drilling only a single 7%” hole, and can be used for the control 
of practically any radio circuits. 


The bright orange and blue boxes with the C-H trademark 
designate the genuine. Dealers everywhere are featuring them, 
Ify ours has not yet been stocked, send 6oc plus 10c for pack- 
ing and mailing,and you will be yuppie d direct ve ry promptly. 


THE CUTLER-HAMMER MFG. CO. 


Member Radio Section, Associated Manujadiurers of Ele@rical Supplies 
MILWAUKEE - WISCONSIN 


= RADIO SWITCH 
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Please mention PoPULAR Ranio when answering advertisements. 


EASTERN COIL SETS 


for the 


COCKADAY S 
CIRCUIT 


(4 Circuit Tuner) 
are now a standard, and in universal use, due to 
thelr efficiency in this wonder circuit. 


Made as per specifications of Mr. ee, using No. 18 wire 
with D coil bank-wox 


COMPLETE ASSEMBLED 
SET OF B, C AND D COILS. $2.75 


Hook-up, directions and material list furnished FREE with 
each set of coils. 


Mail Orders Filled. Dealers Communicate. 
EASTERN RADIO MFG. CO. 


22 Warren Street, Dept. P. R. NEW YORK, N. Y. 


Book of 


— 
7 comPLETE PLANS DOC 


Reinartz Tuner — One Tube Reflex 
Honeycomb Receiver — Leong Distance Receiver 
Short Wave Regenerative — Iwo Stage R. F. Amplifier 
WD-11 Hookup 


FULL SIZE TEMPLATES 


List of parts, diagrams, and Directions 
AT DEALERS OR DIRECT 


S. 
Publisher 


RADIO “B” BATTERIES 
AT FACTORY PRICES 


Greatest radio “B” battery on market. Full number 28 
QUAL ALITY CORRARTERD: LOWEST PRIC 
brings iin concerts LOUDER AND STRONGER; wl 

wor bn any tube or loud speaker. Order by number TO- 
AY with check, money order or pay postman C. O. D. 


No. 122B 2214 volt variable, regularly $225. . of 82 
No. 122A 2234 wit variable, regular 3.00... 1.85 
No. 145A 45 velt, 8 taps, regularly 5.50... 3.28 
AYRES BATTERY CORPORATION, Cincinnati, Ohio 


You 
DON’T 


NEED 


TUBES 


To hear concerts from distant Cities. 


YOUR CRYSTAL SET 
wali i onog them in if you follow my instructions. You 


ave all the parts yey need and merely have it 


ra up wrong. 

People using my plans hear programe clearly from stations. 
400 TO 1000 MILES AWAY 

No TUBES, Batteries or AMPLIFYING Apparatus 15 

quired. My COPYRIGHTED instructions selling for $1.00 

are written so anyone can understand. They show you 

exactly how to fix the set you have or make one like mine. 

Satisfaction Guaranteed or money refunded. 

Picture of my set and further particulars FREE. Write me 


” LEON LAMBERT 


840 So. Volutsia Street, Wichita, Kansas 


&,DSON 


Tone Tested 
Radio Headsets 


=~ ff cc AU — 


lowest-priced first quality headset on the mark 
pric needagts coe ri re i eee 


Free Catalog of Radio 5 


EDSON RADIO SALES CO. 
2 Elmwood Providence, R. I. 


National Audio 
Frequency 
Transformers 


The New 6 tol Ratio Nation- 
al Transformer is for use on 
the first stage of amplification. 

Its greater ratio means in- 

crease . volume, but the tone 


ratio $4.50 postpaid: of the 334 
to ratio 

Peale rs: 
sales proposition. 


National Transformer Mfg. Co- 


154 Whiting Street 
Dept. 111 Chicago, III. 


Please mention POPULAR Rabio when answering advertisements. 
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HOMMELS STOCKS are ALU] 


DISTRIBUTORS FOR COMPLETE waiting to 


Radio Conana of America 
serve you promptly 


| Acme Atwater-Kent 
Baldwin Brandes Burgess 


— — Enormous stocks of high grade nationally advertised radio 
t-fiammecr 
Dubilier Fada Fros equipment are always carried by this organization to assure 


Freshman General Radio prompt shipments any time, anywhere. 
Grebe = Homecharger Hundreds of dealers throughout the country have found 
* “Hommel Service” most dependable and satisfactory. A trial 
U.S. Toal Western Electric order will convince you of Hommel ability to serve you likewise. 
And other : a y 
leading manufacturers Let us send you the new Hommel Encyclopedia, 236-P. 


; Wei eye Be z Wt We 
LUDW YIGHON 


530-534 FERNANDO ST. — — PITTSBURGH, PEN NA 


An Abs olute Guarantee 


with every instrument 7 


made them famous, 
S HAMROC 


(FOR SELECTIVE TUNING) 


DOUBLE 
DUTY 


V; PIG-TAIL | 

À ariometer® 
SHAMROCK MFG. Ço. 
31 E.Market St. ~ Newark N.J 


+ 


Please mention POPULAR Ranio when answering advertisements. 


Popular Radio Announces 


A New Book of Supreme Interest 
and Importance to Radio Enthusiasts 


The most complete and authoritative collection of 
material yet published in book form on how to 
build and operate various types of radio receiving sets 


HIS first announcement of a new 96-page 
book, edited by Kendall Banning and 
Laurence M. Cockaday, to be published 

by PoruLAR RADIO, will come as a welcome sur- 
prise to our half-a-million friends and readers. 
There has long been a need for such a book as 
this, describing fully and completely the several 
different types of radio receiving sets which have 
proved most effective, and how to build them. 
PopuLAR Rapio’s new book, How to Build 
Your Radio Receiver,” has been carefully planned 
to fill this need. No pains have been spared to 
make this book the most comprehensive and valu- 
able contribution of its kind ever published for 
the radio enthusiast who, with or without previ- 
ous technical knowledge or training, wishes to 
construct a radio receiving set of his own that will 


meet his every requirement. 


“How to Build Your Radio Receiver“ gives 
complete specifications for the construction of 
seven separate and distinct receiving sets—cover- 
ing the most amazing range and variety of cir- 
cuits, from the most modern simple crystal set to 
the famous Super-heterodyne (see opposite page). 

All working details are given—the list of parts 
required and their approximate cost; complete 
hook-ups and circuit diagrams and how to read 


92 


them, illustrations making all points clear,. and 
simple instructions on how to assemble, mount, 
wire and operate each set. 

Nor have any helpful pointers been omitted. 
In this new book edited by Mr. Banning and Mr. 
Cockaday, you will also find scores of valuable 
hints and ieee about aerials, how to select 
your parts, how to install your set, tips on tuning, 
and how to learn the code. 

In all, a book you will not want to be without— 
one that will be worth many dollars to you. 
However, no copies are for sale, as yet. The book 
is not yet off the press. But we want you to have 
one of the first copies of this new book, as soon as 
it comes from the press, and we want to give it to 
you free. 

Here is our offer. For a limited time only, we 
will give this book away with a year’s subscription 
to PopuLarR Rapio at $3.00. If you are already 
a subscriber, you may renew or extend your sub- 
scription for an additional year and still secure 
one of the first copies of this valuable book abso- 
lutely free. 

The Reservation Coupon printed at the bottom 
of the opposite page provides a convenient means 
for you to reserve one of the first copies that come 
from the press. 


Please mention POPULAR RADIO when answering advertisements. 


Seven Remarkable Receiving ‘Sets 


Illustrated 


ACH of the sets described in PopuLAR Rapio’'s 

new book has been selected as the most ideal of 

its kind—for distance, selectivity, tone, volume, sim- 

plicity of construction, ease in tuning, reliability and 
all-around satisfaction. l 

You will find sets employing both crystal and 

vacuum tube detection, with regenerative amplifica- 

tion, audio-frequency amplification, ‘‘push and pull” 
power amplification, radio-frequency, com 


A $5 Crystal Set 


The simplest up-to-date set for local broadcast re- 
ception. pproximate range. 15 miles, though dis- 
tances up to 400 miles are not extraordinary. Gives 
clear signals on headset without distortion. No oper- 
ating coat whatever. 


The Haynes Single Tube Receiver 


An efficient set that may be made by a novice at an 
approximate cost of only 815 for parts. Simple to 
tune, selective, good audibility. Long distance range 
up to 1,000 miles on earphones. Six-volt storage bat- 
tery and 22% volt B' battery required, or may be 
adapted for cells and dry cell tubes. 


A Two-Stage Audio-Frequency Amplifier 
This instrument may be added to any set, crystal or 
tube, to strengthen the received signals so that they 
will operate a loud speaker. It is easy to construct, 
efficient, and costs only about $15 for parts. Operates 
on the same A battery that is on the vacuum- 
tube detector unit. 


The Cockaday 4- Circuit Tuner 


A 3-tube set, famous for its high selectivity and 
beautiful tone. So neat and compact that it may be 
kept in a bureau drawer. Cost of parts about $40. 
Receiving range approximately 1,500 miles on a loud 
speaker. Operates on 6 voit storage battery and two 
45-volt “B” batteries, or may be adapted to dry cells 
and dry cell tubes. 


Diagramed 


Described 


radio-frequency and intermediate wave radio- fre- 
quency amplification. 

Vou have your choice of crystal, one-tube, three- 
tube, five - tube, six- tube or eight-tube sets the 
broadest selection anyone could ask for, all clearly 
illustrated, charted and explained in the simplest 
possible terms. 

Here are the actual receiving sets described in this 
new book, How to Build Your Radio Receiver“: 


A 5-Tube Tuned Radio Frequency Receiver 


Two stages of tuned radio-frequency amplification, 
detector, and two stages of audio-frequency amplifica- 
tion are here employed so that the possibility of oscil- 
lation and re-radiation’’ is eliminated. Tre set can be 
operarea on a loop antenna and may be built at a cost 
ot only $90 for parts. Six-volt storage battery and 
two 45-volt “B° batteries required. Range about 
1,000 miles on loop or indoor antenna, and 2,500 to 
3,000 miles on an outdoor antenna. 


The “Improved” Cockaday 4-Circuit Tuner 


Probably the most important contribution yet made 
to the equipment of the radio fan. A compact 5-tube 
set with a receiving range of over 3,000 miles. Cost of 
parts about $95. Wave lengths range from 150 to 675 
meters. Automatic tuning and power amplification. 
Maximum volume of sound, excellent reproduction 
and no interference. Requires a G-volt A“ battery, 
three 45-volt “B” batteries, one 22}4-volt “B” battery 
and a 9-volt C battery. 


The Regenerative Super- heterodyne Receiver 


More sensitive, more selective and more simple to 
tune than any other 6-tube receiver yet developed. 
three-section, 6-tube set employing the Haynes Si. le 
Tube Receiver as tuner. ay be further extended to 
a four-section, 8-tube set by the addition of the two- 
stage suc a 1 amplifier. The cost of parts 
approximate $100. ange of 3,000 to 4,000 miles on a 
loud speaker. Has been called the Rolls-Royce of 
radio receivers. 


As a special introductory offer, for a limited time only, this book will be given 
FREE with a year’s subscription to POPULAR RADIO at $3. Simply mail your remit- 
tance with the Reservation Coupon below, and a FREE copy of How to Build Your 
Radio Receiver will be sent you as soon as off the press. Your subscription will be 


entered at once. 


(Radio Dealers and Jobbers: Write for our special letter 23AA, of particular interest to you.) 
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Reservation for Free Introductory Copy 


Popucar Rapio, Dept. 15, 
9 East 40th Street, New York City. 


' 


Please send me, as soon as off the press, a FREE copy of PopuLar Rapro’s new book How to Build Your 
Radio Receiver. edited by Kendall Banning and L. M. Cockaday. I enclose $3 for a Year's subscription to 
Porul An Rubio which entitles me to this book absolutely free of charge. 


NAME... COS „% „% „ 60% 60% 66 %% 666666 666% 6% %% eee OHC EHH HHL OEE HoH HH HEH OH OHHH HH HE ES 


STREET & W r A AAA %% % % „ 6% %%% „6% „% „%% „%% %%% %%% 


CITY & Il be Soe 05a alee a Rene WN eked So 
o extra for Canada. Foreign countries 50 cents postage extra). 


Please miark here 
Indicate by a circle whether 
your subscription is new (N), 


renewal (R), or an extension 
« a Present subecription 


N R E 


ee ũ 00A a 


15 Park Row 


Please mention Porul. Ax Rapio when answering advertisements. 


A set of 
EBY ENGRAVED 
POSTS 


will make him 
J happy on Christ- 
mas morning. 

Your boy or his 


pal will appre- 
ciate this useful 
gift because it 
will give him last- 
ing satisfaction. 


— . For sale by Dealers 
SPECIAL PRICE $1. 50 PER SET everywhere 


The H. H. Eby Manufacturing Co. 
Philadelphia, Pa. 


tent rendin 
THE PERFECT SYNTHETIC AD ETAL DETECTOR 
SENSITIVE OVER ENTIRE SURFACE 


No Hunting for Spots. Loud and Clear. Endorsed by Thousands 
* . 4i of Satisfied Users z 


Sensitiveness Price 
Guaranteed Mounted 50c 


14 K. Gold Supersensitive 
RUSONITE CATWHISKER, Price 250 
Permanent. Will not Oxidize 


RUSONITE REFLEX CRYSTAL 
Manufactured Ex ssty for Reflex Circuits. Will Stand Up 
1 ony Plate Voltage 
r 


Guaranteed Mounted $1 .00 


WATCH FOR OUR NEW FIXED CONDENSER 
97“ from eur dealer or dir from 
RUSONITE PRODUCTS CORP. 
New York, N. v. 


I 
HELTUN 


LOUD SPEAKER TE 


Guaranteed 
sults. Ideal home loud speaker. 
WALTER SCOTT 
13157-A Greed SL, Mewark, A. J. 


Republic 
Audio 


Frequency 
Transformer 


(FOR ALL TUBES) 


Mail Orders 
Filled Promptly 
FLINT RADIO CO. 


1770 Wilson Ave. 
CHICAGO, ILL. 


GUARANTEED 


i Reedem 
inding Posts 


Simplify the most 
e ped- hook-up 


Tell at a glance whether it is Antenne. 
Ground. Panes. A or B battery, etc. Name 
neatly engraved for keeps on top of each 
Dost. (See illustration.) 


Knobs Can't Come Off 
The irremovable knobs save time, trouble 
S 2 Set of and petty annoyances. “Read ems“ add to 
an ert ten f for the appearance of any set. Don't be with- 
out them, Price 15c each, Set of ten $1.50. 
If your dealer can't supply you with “Read 
ems' order direct. 


Look for the name Read em“ on every post 


The Marshall-Gerken Co. 
Dept. J, 27 N. Ontario St., Toledo, Ohio 


WERNES & PATCH — Wholesale Distributors 


We handle only well known and nationally 
advertised lines. On top of that we give 
the kind of service you expect. 


And—our discounts are RIGHT. 


Drop us a post card for our 36-page catalog, 
just off the press. 


Wholesale Radio Distributors Address Dept. 10 


VERNES a PATCH 


RADIO FANS 


Tune in on station 
WEAF ( New York) 


every Thursday at 8:50 P. M. and listen 
to astory or article selected from 


HEARST’S 
INTERNATIONAL 


This is one of the most popular weekly features 
‘on the air” 


FREE 


Waite fos Free Copy of the Latest Radio Reprint 

oe a compiete story from Hearst's 
ternational Magazine. 

Addrese Rate Editor, Hearst's International 

Magazine, 119 West 4oth St., New York City 


WE REPAIR 
The Following 


RADIO TUBES 
3 


WD. 11. 
WD-12. 


8888888 


DV-6. A Sy 3, 2 „ % „„ e 
Mail orders solicited and 
promptly attended to. 


Dealers and Agents Write for Special Diecodat, 


H. & H. RADIO COMPANY 
Clinton Hill Sta. P. O. Box 22-E. Newark, N. J. 


Piease mention Porul Ax RAbio when answering advertisements. 


Keep Yourself Up to the Minute 
on RADIO 


The one best way is with Lefax Perpetual Radio Handbook. Grows with 
every new discovery about Radio. Cannot become out-of-date. Gives all 
known facts and new ones as they are learned by the authors—Dr. J. H. 
Dellinger and L. E. Whittemore, Chiefs of the Radio Laboratory, U. S. 
Bureau of Standards, Washington, D. C. 


The purchase of a Lefax Handbook makes you a registered owner. That 
entitles you to complete information on new Radio developments every 
month, free for a year. This information comes to you in printed, punched 
page form. You add the pages instantly, easily. Includes a complete 
list of broadcasting stations and full information about every one. No 
radio book is or can be like 


F 
RADIO HANDBOOK 
Pocket size, loose leaf, flexible imitation Morocco leather—fine looking, 


long wearing. Type clear, sharp. Illustrations clean, fine, easy to under- 
stand. Index tabs of linen—tough, strong—plainly marked. 


A practical Radio guide that keeps you up to the minute on Radio and all 
that goes with it. Lefax Perpetual Radio Handbook grows with Radio. 
You get new, useful, authentic information, free, every month. It comes 
to you automatically. Ask you Radio supply man, stationer or bookseller. 


LEFAX, Incorporated, Publishers 


9th St. below Chestnut, Philadelphia 


Balanced Vernier Condensers 


Variometers Detector 


Variocouplers 


Audio Fre- 
quency Trans- 
ormers 


Radio Fre- 
quency Trans- 
rmers 


Equipped with Bakelite 
knob and dial. 

Bakelite end plates. 
Separate Vernier control. 
Table or panel mounting. 
Balanced rotor and stator 
plates. 

Guaranteed not to short 
circuit. 


Units 


Amplifying 
nits 


Rheostats 


Potentio- 
meters 


Knobs and 
ials 


Model 5017—23 plate—.0006 Mf.— $5. 
Model 5018 — 43 plate—.00I1 Mf. Fe 
Model 5019—13 plate—.0003 Mf. 4. 


Write for complete Catalogue 


The Dayton Fan & Motor Co. 


Established 1889 
Dayt : — A. 
yton, Ohio VARIOCOUPLER P 


‘ 
“Sis eg 


Please mention POPULAR RADIO when answering advertisements. 


The Newest Thing in Radio — 
The Cico Bakelite Jack 


Moulded completely from bake- 
lite — no metal in frame construc- 
tion. Wires connected to Nickel 
Plated 

Brass 
Binding 
POSsts— § 
no solder- 
ing neces- 
sary. Special whitened phosphor 
Bronze Springs used throughout. 
Contact points of Sterling Silver. 


No. 30-Single circuit open $.60 
No. 31-Single circuit closed 85 
No. 32-Double Circuit. . .. 90 
No. B-.“ A“ Battery Switch .90 


The Best Plug on the Market 
— The Cico 2-Way Plug 


A recognized leader in its field 
for two years. Takes either one 
or two sets of 

headphones simul- 

taneously. Just 

insert two cord tips in 

each slot instead of 

one. In the same man- 

ner, loud speaker and 

phones can be connec- 

ted to 1 8 same pe 

Fits all standard jacks. : 

Takes all types of tips. Pr 60c 


Every CICO PRODUCT 

is packed in a distinct- 
ne GREEN BOX and 
unqualifiedly guar- 
anteed against all 
defects. 


Consolidated Instrument Company of America, Inc. 
41 East 42nd Street, New York City 


WANTED! 


WANTED! 


A NAME 


to replace the Name “Acmedyne” 


A set of essential parts for the above circuit will be 
given to the person furnishing the best substitute. 


Write for rules governing the contest. 


Closing Date February 15th, 1924 


DANZIGER - JONES, Inc. 


25A Waverly Place 


New York City 


Please mention POPULAR RADIO when answering advertisements. 


ELECTRAD 


PRODUCTS 


Regardless of what you now have 


_ SONOSHORDE 


Is the Radio Loud Speaker you 
will eventually buy 


Write for FREE 
Cockaday-Diode 
Reflex Circuit. 


The NEW DIODE U. e iu 


trad Diode in all circuits. Overcomes former difficul- 
ties with reflex work. Gives greater volume, greater 
selectivity and steadies the circuit. Eliminates tedious 
adjustments for change of wave lengths. A perfect 
detector tube. Real results. Absolutely guaranteed, 


RADIO’S GREATEST INVENTION 


75c 


Type D 


The 17 features listed below permanentiy 
establish thie Speaker as the standard of 


comparison 


Balanced magnets. 

Balanced magnetic field of forces. 8 

Continuous attractive and ulsive 

field. oe The NEW VARIOHM Tear e 
N . è iving di . Give th ision value of grid leak 

Each impulse is result of attraction and resistance your detector tube requires. “Variohm dork 

re n the work of a thousand ordinary grid leaks. Resist- 


ultiple magnets. 
Multiple, independent, magnets. 


ance variations secured are infinitely close and gradual, 
not by steps and jumps. Range n to 10 megohms. 


< 3 imi i bl 

Multiple, permanent, magnets. you to get deer . 
Magnetic force lifts 8 pounds. tely guaranteed. 
Angular spacing of magnets. 
Minimum air-gap. 
foot i vibration arc to air-gap is The LEAD-IN 

to 1. N Fits right under closed window. Can 
Parallel vibration of armature. be bent into any shape to fit ledges. 
Eight points of flux concentration. Covered with fire-proof insulating ma- 
Sixteen paths of magnetic flux. terial which prevents grounding of cir- 


More armature surface exposed to flux. 
Natural period of vibration of dia- 


cuits on wet window eills. Takes the 
place of ungainly porcelain tubes and 


paragm mare lag 5 rati holes in the window sash. Fitted with 
on-resonant, non-vibrating, Fahnestock clipe. Always presents a 
non-sound absorbing horn. neat appearance. 


_ A comparative demonstration leaves no other 
in the thoughts of those who want the best. 
io you, send us his name aud we will 


40c 


make it possible for him to do so. 
Type D—Height 20 ins. Type B—Height 15 ins. All dealers, 8 5 
— sire JJ 
Mahogany or Welaut Cabinet 
Manufactured by the = ELECTRAD, Inc. 


Boudette Manufacturing Co. 


Revere, Mase. 


We insite correspondence with parties qualified to 
kandle distribution of our prod:cts. m 


428-C Broadway 
New York 


Please mention POPULAR RADIO when answering advertisements. 


POPULAR RADIO 
and “Radio” 


$5.50 magazine value 
for only 


FOR a limited period of time you may secure these TWO 
famous radio magazines for practically the subscrip- 
tion price of ONE of them alone! The publishers of 
POPULAR RADIO and “Radio” (San Francisco) have ar- 
ranged this special money-saving club offer so that those 
who have not already made the acquaintance of these two 


magazines may now subscribe at a saving of $1.50. 


THIS is your opportunity to 

keep in touch with all of the 
practical suggestions, timely 
news and helpful hints that these 
TWO big radio magazines can 
bring you. And you get 
them BOTH at a low price that 
positively cannot be equalled 
after this special offer is with- 
drawn. 


If you were to purchase these 
two magazines on the news- 
stands, you would pay $6.00 for 
12 issues of PoPpULAR RADIO and 
„Radio.“ If you were to sub- 
scribe for each separately, the 
cost would be $5.50. But by 
snapping up this special club 
offer now, you get the same two 
magazines, delivered regularly 
to your home, for only $4.00. A 


saving to you of from 31.507 to 
$2.00. 


Simply fill out and mail the at- 
tached coupon, and your sub- 
scription for both PopULAR Ra- 
DIO and for Radio“ will be 
entered without delay. Two 
monthly magazines with all the 
radio facts and features that any 
enthusiast could desire ho] 
to build” articles; the latest reli- 
able hook- ups; how radio 
works”; discussions by the most 
distinguished scientists; new de- 
velopments; what the amateurs 
are doing; calls heard and Dx 
records; late developments; sci- 
entific data; invaluable pointers 
for the broadcast listener. And 
your questions answered free! 


Mail the handy coupon today. 


— 4 


POPULAR RADIO, Dept. 13, 
9 East 40th Street, New York City. 


Send me PopuLarR Rapio and “Radio,” each of these big radio 
magazines, for one entire year. I enclose 84 in full payment. 


(E: „ „ %% „% „ „ „% „% „%% „% „% % „% % ee — — 


(Canada, $4.50; Foreign, $5.00) 
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Please mention POPULAR RADIO when answering advertisements. | 


YOU CANT BUY THEM 


in YOUR DEALERS 


SEND DIRECT TO US 


“Red-Heads” are guaranteed 
radio phones. You run no risk 
when youbuy them. Money back 
if, after 7 daye’ trial, you're not 
satisfied that they're the best 
receivers on the market at the 
price. Why not act right now 
and zet a pair? It'll mean getting 
the maximum from broadcast- 
ing from the day you put them 
into use. 


ED-HEAD 
ADIO— 


ECEIVERS 


These remarkable head-eete are made by The 
Newman-Stern Co., one of the pioneer radio man- 
uta cturing houses ln rica. 


JUST OUT 
The new 1924 The new 1924 
Model F 58.00 


6852 599 


Complete plete 
Thie ie the standard The Junior Medel has 


ohm Red -Hea d.“ 


1924 Model F has 3 
improved features. Sen- 
sitive and fine-toned:alu- 
minum case; famous 
brown-red ear caps; mili- 


moet of the quality fea- 
tures of the standard 
Model F here described. 
The resistance is 2,000 
ohme per eet instead of 


TRINITY RADI 
446% Tremont Street, Boston, M 


tary headband; high- | 3,000 ohms. A remarkable 
grade cord. value. 


“Red-Heade” sent prepaid on receipt of price it 
you are unable to get them at your dealer's. 


THE NEWMAN-STERN COMPANY 
Depe. PR Newman-Stern Bidg, Cleveland 


The TRINITY 
LOUD SPEAKER 

The Trinity Loud 
Speaker is an instru- 
ment that combines 
the best qualities of a 
phonograph repro- 
ducer in combination 
with electro-magnetic 

rinciples best fitted 


orradioamplification. 
Perfect reproduction of 
all music and speech with- 
out distortion. No storage 
batteries required. The in- 
strument is of a heavy duty 
type and is guaranteed fully 
by the manufacturers. 
For sale by good dealers. 
Literature upon request. 
O CORPORATION 
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ONE CHARGER 
for Every Radio Battery | 
| 


Longer distance and clear signals are 
the pleasing results which you can be 
sure of when both the A and B batter- 
ies of your radio set are storage batter- 
ies. No other source of power for 
radio equals the storage battery. 


The Valley ABC Battery Charger is 
so simple and so easily operated that 
it makes storage batteries the most } 
convenient and inexpensive source of ö 
power for radio. Enjoy radio at its 
best. Use storage batteries and charge 


them with the Valley ABC Battery 
Charger. 


Charges 2-volt peanut tube ba 6-volt 
Batteries, 6 bat- 


and 12-volt au 
33 te panel. 
glass top. Harmonises with any receiving 
set At good radio shope. | 


VALLEY ELECTRIC CO. 
3157 S. Kingshighway St. Louis, Mo. a 


**Push-Pull’’ Amplifying 
Transformers 


for those who demand more than has here- 
tofore been secured from audio frequency 
amplification. Supplied in sets of two. 


Modern 10 to 1 
haa carved its own way to fame by performance 
in reflex circuits. Also 12 by many on the 
first stage of standa o frequency amplifiers. 


Modern 4 to 1 
meets with a welcome wherever it go The many 
repeat orders attest to its all aro ana efficiency. 
rite today for illustrated ewoulars and bulletina. 


Let Radio Experts Buy for You 


Why hunt from mora to store? Save time, trouble and 

money—a group of Radio Experta in New York will 

act as your personal representative, buy for you any 

standard make of radio equipment you want, from the 

cai cw to a aoe set, either assembled or . 

unassembled, and ver it to you pore Satisfaction r 
problem | 


Advice on all ree to 


guaranteed. 
our clients. Write for plan. 


PERSONAL SERVICE PURCHASING BUREAU 
8 Fifth Ave., Desk 12, New York 


Please mention POPULAR Ranio when answering advertisements. 


Free Parts for Your Radio Sets! 


Your choice of these valuable premiums, 


free to you as a reward for securing only a 
few subscriptions to POPULAR RADIO 


A FEW moments of your spare time 

spent in bringing PoPpULAR RADIO 
to the attention of your friends and 
acquaintances will yield you big re- 
wards. Never before have we been 
able to offer such attractive and liberal 
premium values as these. 


Glance over this broad list of radio 
parts and equipment that you can 
secure FREE, merely by introducing 
PopuLaR RADIO to some of your friends 


and acquaintances who will appreciate 
the opportunity of subscribing to this 
most intéresting and helpful magazine. 


Show this copy of PoPULAR RADIO to 
other radio fans. The pages of the 
magazine will speak for itself. Then 
send us the names of your friends, with 
$3 for each yearly subscription, and 
take your choice of any of the following 
premiums. They'll come to you ab- 
solutely free. 


Any One of These for 2 Subscriptions: 


Dubilier Ducon, and choice of any three Dubilier 
Micadon Grid Condensers of the following capacities: 
00025; .0005; .001 or .002. 

Pudlin Tubular Grid Leak (2 megs.); Dubilier 
Micadon Grid Condenser .00025; Cutler Hammer 6 
ohm Rheostat, and one Alden Napier Socket, choice 
of either 201A or WD-11. 


Three Pacent Jacks (one single circuit and two double 
circuit). 
Bakelite Panel, size 7 x 18 inches. 
224 volt B Battery, large, choice of Burgess or 
veready. 
One copy, of Ballantine's “Radio Telephony.“ 
Cutler Hammer 30 ohm Rheostat and choice of 
one Alden Napier Socket: 201A, 199 or WD-11. 


One copy of Poul Ax Rapio’s new handbook: How to Build Your Radio Receiver.” 


Your Choice for Only 3 Subscriptions: 


Bakelite Panel, size 7 x 24 inches. 

Set of Mounted De Forest Coils; 35, 50, 75. 

Amsco Compensating Condenser and choice of any 
one Alden Napier Socket: 201A. 199 or WD-11. 


Two Cutler Hammer 6 ohm Rheostats and one 


Cutler Hammer Potentiometer. 


Diode Dry Cell Tube and Cutler Hammer 6 ohm 


Rheostate 


Scientific“ Headset. 


Big Value for 4 Subscriptions Each: 


Lefax Loose Leaf Radio Handbook with full year's 
free supplement service. ~ 

Sleeper Variocoupler with switch levér and points. 

Cardwell 21 Plate Condenser or General Radio 
23 Plate Condenser. 


i Free With 5 Subscriptions Each: Poe 


Cardwell 43 Plate Condenser. 

Spiderweb Coil and Mounting. ; 

Brandes or Holtzer - Cabot No. 4 National Phones. 
Amertran Transformer. 

Atwater Kent or Sleeper Variometer. 


AG premiums will be sent prepaid, immedi- 
ately on receipt of your orders. If you 
want some particular part that is not listed 
here, write us and well tell you how many 
subscriptions you'll need to get it free. Or 
if you prefer cash commissions, just drop us a 
postcard asking for full particulars. ` 
Renewals of old subscriptions or extensions 


Cardwell or Se-Ar-De 17 Plate Condenser. 
Cardwell 11 Plate Condenser and Pacent Jack. 
U. V. 200 or C. 200 Vacuum Tube. 

“Ampl Tone” Phones. 


— 

7 
U. V. 201A or C. 201A Vacuum Tube. *2. om 
U. V. 199 or C. 199 Vacuum Tube. . 
W D- 12 or C. 12 Vacuum Tube. „„ 


WD-11 or C. 11 Vacuum Tube. 


of present subscriptions count the same for 
you as new subscriptions. In other words, 
any subscription you receive entitles you to 
your reward in cash or in premiums. Simply 
send us $3 to cover each subscription you take 
and we will send you your premiums, l 

Start today, and you'll have your required 
number of subscriptions in a jiffy! 


POPULAR RADIO 


Dept. 1 


9 East 40th Street 


New York City 
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Please mention Poul. Ax RADIO when answering advertisements. 


Send 50c for this FADA 
NEUTRODYNE BOOK 


It tells in simple language how to construct a Neutro- 
dyne circuit receiver using FADA parts. Nothing is left 
in doubt. Both four and five tube Neutrodyne wiring 
di ms are included. In addition, in the rear of the 

there are both four and five tube full size paper 
panel drilling templates. 

This 52-Page book and the use of FADA Neutrodyne 
and standard parts will insure successful Neutrodyne 


circuit receiver construction. 


F. A. D. ANDREA, INC. 


1581-D JEROME AVE., N. Y. C. 


The special FADA Neutrodyne parts including three 
Neutroformers, two Neutrodons and the HOW-TO- 
BUILLD-IT book sell for $25.00. 


ef; 
l core 
Wyre the plates of which 


actually vary in area~ 
an engineering feat 
e „ 
re-qrın * 
fine adjustment for 
selective tuning. 
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Transmission or Reception 
The highest class Variable Condenser, 


“FRESHMAN SELECTIVE” 
Mercury Variable Condenser 

Will stand more than 5,000 volts. 

Plates are dust and dirt proof, thereby eliminating 

leakage which creates noises. 

No plate vibrations—absolutely quiet. 

Compact and attractive in appearance. 

Mercury Plates give intimate contact with Mica 

Dialectric. 


í Near OO Efficient 


asa Variabl 2 Con denser 


Can be Made 


Do not confuse the “Freshman Selective“ Mercury Vari- 
able Condenser with any other heretolore on the market 


0003 m. f. (equivalent to 17 plate) 11 
0005 m. f. (equivalent to 23 plate) types $5 
001 m. f. (equivalent to 43 plate) 

All Molded Parts and Dial of the Finest Bakelite 


At your dealer, otherwise send purchase 
price and you will be supplied postpaid 


(has. Freshman (0. Ine. 
Radiol Condenser MFooucts 


106 SEVENTH AVE. NEW YORK 
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Please mention POPULAR RADIO when answering advertisements. 


POPULAR RADIO with Your Other 
Favorites—at Special Club Prices! 


Save money on these magazine bargains 
They are figured at rock bottom prices 


Poe over this big list of mag- 
azine bargains that have been ar- 
ranged for your benefit. Here is your 
chance to get almost any magazine 
you want—and by ordering now with 
a year’s subscription to POPULAR 
RADIO you get both magazines at spe- 
cial low prices. 


If you are already a subscriber to POPULAR 
RADIO or to any of these other magazines, 
these special club offers allow you the privi- 
lege of renewing or extending your present 
subscription for an additional year at a con- 
siderable saving of money. 


Fill your magazine requirements now for 
the coming year and save money. Simply 


check the offer you want and mail the coupon 
below, with your remittance, without delay. 


All subscription prices quoted are for one 
full year, and may be sent to one or to separ- 
ate addresses unless otherwise noted. (Club 
prices for Canada and foreign countries will 
be quoted on request.) 


POPULAR RADIO, Dept. 11, 
9 East 40th Street, New York City. 


Enclosed is g. Please see that yecrly subscriptions are at 
once entered in my name for cach of the magazines I have checked 
in the special bargain club list at the right. 


(If not a NEW subscription, please mark R after the name of the magazine, 
to indicate RENEWAL.) 


Prices for Canada and foreign countries will be quoted on request. 
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MeCall’s 
Popular Radio 


Youth's Companion 


(52 issues) 


panion 
(both 175 one address) 
Popular Radio 


$7.00 
For 1 


Scientific American 
Popular Radio 


Modern Priscilla 
anced Radio 


Or You Can Make Up 
Your Own Club of 
POPULAR RADIO With: 


American Boy 
American Magazine. 


Christian Herald (52issues) 5 00 reg., 


Collier's (52 issues) 
Cosmopolitan 
Country Life 


Good Housekeeping 
Heart's International... 


Movie Weekly. ........ 
National Geographic. .... 
People's Home Journal. 


Photoplay 
Physical C ulture 


Radio Digest (52 issues). . 


Radio News. ... 


Today's Housewife 


Vogue (26 insunes). ) ) 


Wireless Age 


6.50 reg., 


. 4.25 reg., 


8.00 reg., 


Radio World (52 issues) 


9.00 reg., 


8.00 reg., 


Notes If vou wish any TWO or more of these 
magazines with PopuLtar Rapio, simply deduct 
$2.50 from the bargain club price quoted, then 
add Poputar Rabio at 52.50. For example: 


McCall's. 
Radio... 


. K 3 25 less $2 SO 70 75 
. 4.00 less 2 50= 1.50 


POPULAR Rubio, added at only 


Remit this amount 


Please mention POPULAR RaDio when answering advertisements. 


Worlds Greatest 
BATTERS ES 


“A” Hydro- n 
— and Read Every Word of the Special 
E * ry 
fo Ges Christmas Offer—Then Act 
Thousands of PopuLar Rabio Readers will profit | t! 
amazing offer They will buy the famous 2 
World battery at the lowest pri ver quoted 
hy drometer and a B Battery FR EJ : And they get t 
ery built It is World“ quality that makes possible « 
ai guarantee It is “World” quality tha i 


ywrers tell their friends“ That's the best proof of performan 
product can have. 


Compare These Prices: 
Special 200 Hour Recharge- 6 Volt 60 Amp.. $8.50 
able Storage Batteries 6 Volt 80 Amp. 10.00 
2 Volt for W.D. 11 and 6 Volt 100 Amp. 12.50 
12 tubes $5.00 6 Volt 120 Amp... 14.50 
4 Volt for U. V. 199 tubes 8.00 6 Volt 140 Amp. 16.00 


Send No Money 


You need not senda penny. Just clip this ad and attach your nar 
and address. The battery will be shipped to you the day your order 
received. When the battery arrives, inspect it—read our 2-vear 
guarantee before you pay one penny ( onvi ice yourself re pro- 
tected trom every angle—that the World batt price save 

Get the B“ Battery and hydrometer FREE. Orde 


Special Christmas Offer 
Clip and mail this ad with your World battery order 
and get this hydrometer and B' battery free. 5% 
disc. for cash in full with order. 


WORLD BATTERY CO. 
Dept. 3, 1219 Se. Wabash Are, Chicage, Ill. 


World 


N 


SPEAKER : 
$18.50 “4 84.50 


ROYALE One” 


KING OF ALL 


A complete loud speaker of 
superior qualities. Will 
reproduce music or speech 
with no distortion. 


No extra batteries re- 
quired. Will operate at 
one or more stages of am- 
plification. 


Comes complete with 6 | 
foot cord. 24” high—14” 
rystaline Finish. 


A highly sensitive pair of 
receivers for the amateur 
or professional — for long 
distance or local broadcast- 
ing, also very comfortable. 


Royal Electrical Laboratories 


Dept P. R., Newark, N. J. 
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Radio Laboratories 
and Patent Offices 


for the 
Independent Interests 


The plant of Francis H. Richards, 
established in 1875, equipped with 
separate individual laboratories, where 
the crude inventive idea may be de- 
veloped, the experimental models 
tested out, and the perfected product 
patented, without first broadcasting 
the same to possible hostile third 
parties, has long been a boon to 
inventors. 
To meet the present demands, the 
establishment is now equipped with 
laboratories and experienced radio 
mechanics and patent attorneys, to 
aid inventors in properly preparing 
their inventive ideas, either for pres- 
entation to the radio interests or to 
meet the keen competition which is 
now developing. 


Francis H. Richards 


9-15 Murray Street:: New York 


Low Losses at High Frequency 


This Four Circuit Coil is made in strict accord- 
ance with Cockaday’s specifications. By actual 
efficiency tests it is positively the most selective 
coil made. 
Its special construction using hard rubber 
throughout, precision wound with double silk 
covered wire, give— 

Perfect insulation, less leakage 

losses, high dielectric, greater 

selectivity, greater resistivity. 


Write for further details. Special 
proposition to dealers 


PRECISION COIL CO., Inc. 
209 Center St., New York City 


Please mention POPULAR RabDIo when answering advertisements. 


De Luxe Dials 


The artistic qualities of Na-ald 
De Luxe dials distinguish these 
dials as truly beautiful. They 
add to the appearance of any 
set in which they are used. 
This beauty is matched by. the 
efficiency of Na-ald dials. They 
are moulded of Bakelite and 
have patented construction. 


Alden Manufacturing C 
Largest makers of Radio sockets 
and dials in the world 
32 Willow St. 
beßhrſng feld, Mass. 


3 Inch 
35c, 3 for $1.00 


No finer Christmas gift for radio fans. Supreme 
omor and keener hearing. Slips over any radio 
phone 


POSTPAID ANYWHERE IN U. S. $1.00 


DEALERS: Write for special discounts. Fastest 
moving radio accessory on the market. 


BATES & COMPANY 
1520 Montana St. Chicago, U. S. A. 


NEW ALTYN 


HE SPEAKER È 


Du Pont ex- 
WORKS 


Made by 
pressly for us. 
with any Phones. 


Beautiful, transparent, 
exceptional value. Sat- 


isfaction guar: anteed. f - 
THE SHELTONE 0. P 
185-189 Clinton Ave. 
Newark, N. J. >x ‘ 


THE NEW SIMPLEX 


180° Vario-Coupler 
with Special Spider 
Web Rotor will bringin 


those distant stations 


you are trying for. 
Anexceedingly efficientand 
neut coupling device which 
will cover all broadcast 
wave lengtna up to 600 


Price - 33.50 
SIMPLEX RADIO CO. 


1013-18 Ridge Ave. Phila.. Pa, 


SPECIAL OFFER! 


Two new subs. 
to PopULAR Rapio $ 
for only ..... e 


AKE advantage of this Special 
Offer! It means a saving to 
you of a dollar. 


You and a friend of yours may have 
POPULAR RADIO for a whole year, 
provided you are both new sub- 
scribers. 


Just wrap your check for $5 around 
the double coupon and mail it 
to-day to save money. 


Make POPULAR RADIO your New 
Year’s Resolution and profit by all 
the interesting and helpful articles 
that are to come during 1924. 


(Coupon good until January 20th, 1924) 


POPULAR RADIO, Dept. 14 
9 East 40th Street, New York City 


Please send PopuLar Rapio for one year to: 


And also to this other new subscrib- 
er. Here’s my cash remittance— (or 
a check or money order for $5.00). 


(No extra for Canada. 
Foreign countries 50 cents 
extra’ per subscription.) 


Fp eee | 


Please mention POPULAR RADIO when answering advertisements. 


$4646 64 


+KEYSTONES 


RADIO LIGHTNING 


= ARRESTERS: 


$2.00 js 
meme? 


Ae pona ane 
$ etc! — te oai ad $ 


be safo. 
in ie pioneer radio arrester is backed by 31 years experience 


T n ii Dealers everywhere, or sent post-paid for $2.00. $ 


Electric Service Supplies Co. 


178 Cambria Sts. 
Philadelphia 


Monadn = ig Nh nicago 
50 Church St., New York 


: $2.00 


DEALERS °° ter 
ss pase CATALOG 


Dealers who handle quality products should 
-get our unusually attractive discounts. 


All high grade standard sets and supplies 
All orders shipped on day received 
Write TODAY for Catalog 


FEDERAL RADIO CO. 


Distributors of 
Standard Radio Sets and Supplies 


1900 Harney St. Omaha, Nebr. 


Gomo Duplex Transformers 


(PUSH-PULL) 


The COMO DUPLEX SYSTEM of audio-frequency 
amplification gives the maximum volume without dis- 
tortion and tube noise. 


It charges 
them all | 


a PS, 
ax | CHARGER 


Batter, at em 


se— panel with co 
venient terminals for each size 
| Dattery and Weston Ammeter 


List $18.00 


Simplex model, straight 
6 volt type, $16.00 


Interstate Electric 
Company 
of St. Louis, Mo. 
4015 Laclede Avenue 


AST 7o (O; 


A 


E. MacDonald of Bangor, Me., received Winatchee. Wash. 
on 1 tube Royal Portable Broadcast receiver. One dial 
Control—Takes all wave lengths. 
Royal Portable 1 tube set assembled 
Phones, batteries, tube-Acrial, etc., extra 
2 step Amplifier to match, no ‘tubes 17. 
Cockuday-Reinarts-Ultra Audion Clreult - Com- 

plete parte, panel, tube free with cach 13 
Autoplex c circuit complete, tube free 

Hopal Neutrodyne (Mounted) unwired . 
Royaltron bes—guaranteed Standard Base— 1'5 
Volt, detector or Amplifier: specify which one.. 3.98 

Write for bargain Catalog 64. 


ROYAL MFG. CO. 
World Building, New York 


Dep’t 64 


There is a combined filtering action which 
assures perfect results when ordinary amplifi- 
cation fails. 


It can be added to your present amplifier, giving 
you power amplification on the weak signals 


ee more of the ordinary amplification would 
III. 


SOLD IN MATCHED PAIRS 


$1 2.50 per pair 


A copy of “HOW TO MAKE A POWER 
AMPLIFIER“ is yours for the asking. 


COMO APPARATUS COMPANY, 446 Tremont Street, Boston, Mass. 
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Handy Charger | 
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THE PERFECT 


— corporat o” 


w pad N css 
pleas 


alle 


The Best Grid Le 


Radio has been waiting for an aM grid leak 
which is truly adjustable and reliable. Many 
attempts have been made to produce such a grid 
leak, but with little success. It has remained for 
the Allen-Bradley Co., backed by 20 years’ experi- 
ence with compression disc rheostats, to produce an 
adjustable grid leak which fulfills all the require- 
ments of a perfect grid leak. To distinguish it from 
all other grid leaks, it bears the name “Bradleyleak.” 


For Special Hook-ups the pay ia 


Electric Controlling Apparatus 


A 


a 
D LEAK 


Brodigyieak 


Jays Amrad 


The Bradleyleak has been tested by such authorities 
in radio as Crosley, Kennedy and Amrad. They 
have all marveled at its noiseless, smooth control, 
its marvelous range from 1⁄4 to 10 megohms and 
also that it is not affected by atmospheric condi- 
tions. Radio set builders are using thousands of 
Bradleyleaks and the demand is increasing at an 

astounding rate. Your detector will work better if 
you use the Bradleyleak. Try one on your set, today. 


Co. 


„„ „5 
„JF. . 


276 
. (AB) eo 
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THE ALLEN -BRADLEY CO. HAS BUILT GRAPHITE DISC RHEOSTATS' FOR OVER TWENTY YEAR{ 
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New 


“Town and Country Set 


By Dr. Fulton Cutting and Mr. Bowden Washington 


At last, a successful all-purpose re- 
ceiver. Out of the years of experience 


of Dr. Cutting and Mr. Washington 


has come this Town and Country” model 

—a portable that vou can carry with ‘you 
when and where you wish—yet the perfect 
set for your home. 


In your home, without the carrying handle, 
“Town and Country” is a handsome 2-tube, 
double circuit cabinet set, highly selective, 
range up to 1200 miles, capable of opera- 
ting a loud speaker for local or near-by 
stations. 


and then, at a turn 
of a switch— 


it becomes a 2-tube, single circuit portable 
set—ready to operate on any sort of tem- 
porary antenna -- a wire around the top-of 
your car—stretched along a tent top- or 
across the room in the home of a friend. 


It's the complete all-purpose set no com- 
promise. Self- contained — uses dry bat- 
teries—LARGE dry batteries that last. 
It’s complete with Brandes Hend-set 
ready for antennae and ground wires when 
you get it ready to give vou What's in 


the air.“ Price, $97.50. See it at a C&W 


Dealer’s—or write for literature. 


Cutting & Washington Radio Corp. 


Minneapolis Minn. 


F or more than 10 years Dr. Fulton Cutting Operating Station WLAG 
and Mr. Bowden Washington have becn 
designing the higheat ayes of professional 
radio equipment. S. and Forcign Naval 
Apparatus, Radio for the U. S. Merchant 


Marine, U. S. and foreign land stations. 7 7 7 re $- 
And now, they have turned their atten- U in and : 3 g£ in iON 
tion to Radto for Ling Home—you can own —— Fuso | 


a genuine C & Receiver know the 


simplicity, ease A operation, sharp selec- Standard of Excellence in Radio Since 1914 


tivity and clear reception that characterize 
the best professional equipment. 


í © PRESS OF WILLIAM GREEN, NEW yoh 


WEE 


“No wit to flatter left of all his store, 
No fool to laugh at, which he valued more. 
Pope 


INCE the earliest days laughter and 
gaiety have been the most sought after 

things in life. In ancient times stately rulers 
unbent, courtly knights forgot seriousness; 
beautiful ladies became more alluring as the 
clever quips and merry pranks of the court 
jester brought a sparkle to their eyes and 
drove dull care away. But they were limited 
to the clownish antics and slap stick comedy 
of the jester. 
) _ Moderns have unlimited sources of amuse- 

ment. Every broadcasting station has its 
. Jester; its humorous stories; amusing songs 
and clever comedies. Each night the air is 
filled with merriment. 
With a Crosley Model X-J radio receiver, 
amusement may be brought clearly and dis- 
tinctly to your fireside. Sitting comfortably 
in an easy chair you forget dull care. The 
magic wand of the radio sends worry scurry- 
ing. 


"To JMET —— —-—-— — — — — — 


-m tE) 2a 


The very moderate prices of all Crosley in- 
struments bring radio within the reach of 
all. No matter which Crosley Model you 
may select you can be assured of the maxı- 
mum results at the lowest cost. 
Let a Crosley Radio Receiver bring fun, 
laughter and good humor into your home. 


GROSLEY 
` Better -Cost Less 
Radio Products 


i a 


See the Crosley Line at Good Dealers Everywhere 


Write for Free Catalog. This fully describes the 


Crosley line of Radio receivers which range in price 
from the Modei VI, a 2 tube set at $30, to the 
graceful Consolette Model X-L at $140. It also 
shows the complete line of Crosley parts. 


Crosley Model X-J— Price $65 


Sae on For tuning out local interference and bringing 
in distant stations this receiver is unexce!led. It 
is a 4 tube set combining one stage of tuned radio 
frequency amplification, detector and two stages 
of audio frequency amplification. 


Nowhere can o better set be purchased at any price. 
Cost of necessary accessories $40.00 and up. 


to 


Powel Crosley, Jr., President 


116 Alfred Street 


N — — 


Che COURT JESTER of LODAY 


CROSLEY MANUFACTURING COMPANY 


Cincinnati, Ohio 


AU 


CROSLEY. 5 
Q 1 odel ArI 


The broadcasting Station WLW ts maintained by the 
CROSLE} MANUFACTURING COMPANY 


-z 


MAIL THIS COUPON PUREE 


Ctosley Manufacturing Co., 
116 Alfred St., Cincinnati, O. 


Gentlemen: Please mail me free of charge your 

complete catalog of Crosley instruments 
and parts together with booklet entitled 
“The Simplicity of Radio.” 
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to Build 
‘ee-Tube 


| Reflex Recetver 


Today's Cinderella needs no fairy — 
She calls up Prince Charming and together they 
waltz at her Radio Dance, while out of the air, 
over her C&W Receiver, comes the rhythmic 
swing of Schubert melodies, Strauss waltzes, 
fascinating modern two-steps, played by the 
nations best orchestras. atc Ta, ae? G 


Get the Best Program 
with a C& W Receiver 


Tested with other broadcast receivers — on the same antenna — 
listening to the same stations, Model 11-B, the Cutting & 
Washington Receiver illustrated above, proved to give greater 
volume ftom the desired station, with less interference from all 
other stations. 


Highly selective, a 3-tube, double-circuit regenerative receiver, 
with remarkably long range and clear reception. Uses dry cell 
A- battery; 3-UV 199 tubes; special sharp tuning C & W Circuit, 
shock absorbing tube mounts, automatic rheostat switches, shielded 
panel. Leader of the C & W Line, the set that will get your station 
if the station is to be had. Price complete, ready to operate, $160. 


Compare — then choose. Ask for a dem- 
onstration by the nearest C&W Dealer, t 


Dealers Distributors: Write at once for details of the Cutting 
& Washington Selling Plan — a real opportunity in Radio. 


Cutting & Washington Radio Corpora tion 


Minneapolis Minnesota 


Cutting =: Washinqton 


RANDMA’S happy 
now! Her busy fingers 
and tired eyes enjoy 

their well-earned rest. She’s 

busy without working. Time 
doesn’t drag. Long hours are 
lightened by the world of 
entertainment and fun 

brought to her by radio. A 

new interest fills her life! 


C. BRANDES, Inc. NEW YORK 


CMatched ‘Tone 


Radio Headsets 


The Best in Radio Equipment 


Please refer to POPULAR RADIO when answering advertisements. 
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On the bulletin board of the advertising de- 
partment the Editor has just read a notice 
that is so completely in accord with his own 
policy of guarding the interests of our read- 
ers that he is printing it in full below. It not 
only furnishes impressive evidence of the 
truth of this magazine’s oft-repeated assertion 
that “the editorial pages of POPULAR RAD 
are not for sale,” but goes even a step further; 
it proclaims that even the advertising pages of 
PoruLar RADIO are not for sale—unless the 
buyer meets the prescribed standards! 

* „ * 


Here is the notice in full: 

“Last week alone we refused orders for 
16 pages of non-radio advertising. Our adver- 
tising pages must remain as all-radio as the 
editorial pages, 

“We refuse, monthly, from 5 to 10 pages 
of cut-rate-house advertising—and advertising 
from houses that tend to sell imperfect goods 
or that substitute interior brands. 

“We extend no credit to the slow-pay ad- 
vertiser. This costs us, monthly, at least 5 
pages of advertising from fly-by-night con- 
cerns. 

x * * 


“I EXPECT to secure for PoruLAR RaDio 
within another year, an average of at least 150 
pages of advertising a month and I expect to 
secure this volume by virtue of a courageous 
enforcement of three major policies; 

“Ist—Unquestioned editorial integrity. No 
advertiser can buy any mention of 
his goods in our editorial columns. 

“2nd—A reasonable advertising rate, based 
on a circulation guarantee. 

“3rd—The protection of our advertisers as 
well as our readers against the un- 
fair competition of 

(a) Non-radio advertisers 
(b) Cut-rate houses 
(c) Fly-by-nights.“ 

«„ „ * 

From Boston, the traditional if disputed 
center of culture in the United States, comes 
an official order trom the director of the De- 
partment of Education for the renewal of the 
Department’s subscription to Porurar RADIO. 
The growing use ot PopHLAR Rano in our 
schools and colleges furnishes gratifying evi- 
dence of the high standing that this magazine 
enjoys in scientific circles. 

* * * 

Here is a rare chance for an experienced 
radio amateur with a soul for adventure—a 
chance that comes froma thoroughly responsible 
source, too, that is personally known to the 
Editor : 

Sometime in September, 1924, a small group 
of scientists, photographers and adventurers 
(including one radio operator who is yet to be 
selected) will set sail from New York in a 
150-foot, two-masted schooner with auxiliary 
engines, for a four years’ cruise to the West 


THE EDITOR 


Indies, South America, Africa, the Mediter- 
ranean, India, China, Japan and other points, 
east, west, north and south. 

„ „ „ 

“Don't you know of some good young radio 
amateur who would like to join us and operate 
our radio apparatus for us? Someone who 
would take the trip for just pocket-money of 
about Slo a weck?“ the leader oi the expedition 
asked the Editor. 

x „ * 

Tue Editor cannot undertake to answer the 
flood of inquiries that this call for volunteers 
will bring in. But he will see that all letters 
addressed “The Leader of the Expedition,” care 
of PoruLtar Rapio, will be delivered to the right 
person. eo ee g 

Tue demand for some of the back numbers 
of Poul AR RADIO, particularly for the January, 
1923, number that contains Mr. Cockaday's now 
famous article, “How to Build a Real DX 
Regenerative Receiver,” and for the May, 1923, 
number that contains his even more popular 
article, “How to Build the New Four-circuit 
Tuner,” has been so widespread that these two 
issues went out of print within a few davs. 
In order to accommodate our readers, however, 
we have had special re-prints made of these 
two articles; copies may be obtained for 22 
cents each upon application to our Subscrip- 
tion Manager. 

k „ * 

“I HAVE been a reader of your wonderful 
magazine beginning with your first issue and 
I have followed its marvelous advance. I 
sincerely think that Poputar RADIO is the best 
magazine for the radio fan.” 

A. C. CORNWALL 
* «„ > 


“CONGRATULATIONS on the chaste simplicity 
of your recent covers,“ writes Charles W. 
Goddard, the well-known dramatist—and per- 
haps the first dramatist to use radio in a play, 
as far back as 1906. “Whoever thought of 
such daring subjects—life-size productions of 
a piece of wire with a knot in it? Here are 
some suggestions for more covers equally 
simple: : 


“1, A small rubber band 
“2. A toothpick 

„3. A baked bean 

“4. A match 

“5. A pin“ 


Well, at least our covers offer more variety 
than—constitute a departure from—the conven- 
tional pretty-girl covers! 

„ „ * 


Tur silver covers that make PopuLAR RADIO 
so distinctive in appearance (so far as the 
Editor knows, this magazine was the first to 
adopt a inetal-tone cover as a standard) have 
proven so unusually successful that other peri- 

(Continued on page 6) 
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They differ in 
size but not 
in efficiency 


The photograph at the right illus- 
trates the special service trans- 
former installed at the Radio 
Central, Rocky Point, L. I., for 
talking across the ocean. 


The photograph in the lower left- 
hand corner illustrates The 


Amer Tran, an audio frequency = — ae” 
transformer designed for the re- r 
ceiving sets of amateur and pro- r — 
fessional alike. 300 K. v. a., 60 cycle, 3-phase, 22,000 volt, oil-cooled special 


service transformer, Kadio Central, Rocky Point, L. J. 


we. AMER IRAN ae 


TRADE MARK REG.U.S. PAT.OFF. 


Each is the result of a long and varied ex- 
perience in transformer design. Each rep- 
resents the highest degree of radio engineer- 
ing knowledge and craftmanship. 


In designing The AmerTran, the first consideration was 
tone quality; the second consideration, amplification. 
Its flat-top distortionless amplification curve assures 
faithful reproduction of speech and of music over the 
full musical scale. In one stage audibility is increased 
30 to 40 times in the flat part of the curve, depending 
on the tube constant—-the amplification is approximately 
S times the tube constant. 


Type Al-6: turn ratio, 5:1 
Send for Circular No. 1008 


American Transformer Company 


Designers and builders of radio 


Price, 


57.00 transformers for over 22 years 
Ask your Electrical = x 2 
Dealer, or, sent carriage ] 75 Emmet Street 98 Newark, N. J ° 


charges collect. Wt. 1 Ib. 


le ale ale sle AE EE sle sle ale _ 3l 3l 


Please refer to POPULAR RADIO when answering advertisements. 


PAGES WITH THE EDITOR 
(Continued from page 4) 


odicals are following in the trail. Gold, copper 

and bronze covers are now beginning to peek 

out on the newsstands—but PobulAR RADIO 

still stands alone with its “sterling” standard. 
* k „ 


From Earl K. Nixon of Ironwood, Michi- 
gan, comes this commentary that pigeonholes 
PorvuLar Kapio in a niche all of its very own, 
and which at the same time classifies it with 
the world's best: 

“As a subscriber and booster for POPULAR 
RADIO I wish to congratulate you and your 
management on the splendid development of 
your magazine as a disseminator of ‘what a 
radio enthusiast wants to know! I consider 
your publication as occupying the same position 
in its particular province as do the New York 
Times, the Revicw of Reviews, the National 
Geographic and others of that caliber in theirs.” 

* „ x 


WHAT poet was it who sang of the “dreamy, 
heavy-lidded Southland“? Twice within the 
past week our Technical Editor has received 
long-distance telephone calls from eager and 
Impatient radio tans down in Dixie who could 
not wait for letters to reach us; the latest call 
comes from B. F. Wilson of Thoebus, Virginia. 

* «„ „* 


Ir this practice spreads the Technical Editor 
will plumb have to do his work in seclusion! 
k „ * 


No letters that come to the Editor from 
our readers give greater power to the editorial 
arm than those that endorse this magazine's 
policy of maintaining an absolute divorce be— 
tween the advertising pages and the editorial 
pages—a policy that has been insistently main- 
tained from the very beginning, and which will 
be maintained without fear or favor. The 
Editor believes that to guard the integrity of 
the editorial pages is a matter of fundamental 
importance. He believes such a policy 1s neces- 
sary 1f the readers are to he protected from 
endorsements and opinions that are paid for by 


commercial interests. More, he believes that 
such a policy is the only honest policy. 
t k x 


No advertiser or prospect've advertiser has 
ever caused the Editor to either insert or omit 
from the reading pages of this magazine a 
single word of text or a single picture. Our 
principles and our opinions cannot be bought 
or sold. 

k „ * 

“THe editorial pages of Popular Rapto are 
not for sale.” 

k „ a 

Anp out of the mail bag the Editor again 
picks at random one of the scores of letters 
that reflects the effect of this policy upon 
our readers; it comes from Jack Gaerity of 
North Branch, Minnesota: 

“The reading of your personal remarks in 
your most excellent magazine makes me feel 
as though I knew you personally, as though 


you were an old friend. I want to compliment 
you on the high standard of your editorial 
policy, and to say that I think your magazine 
the best radio publication in America.” 

* „ * 


TWENTY months ago PorulLAx RADIO was a 
little pamphlet of 72 pages. The issue that you 
hold in your hand contains 228 pages—a growth 
of 315 percent! One of our subscribers, Harry 
E. Pratt. principal of the Albany (N. Y.) 
High School, who has been watching this 
unusual growth, something more than hints at 
the reason for it when he writes: 

“I have just been comparing your first issue 
with the November number. Some progress! 
The reason is obvious. PopulAR RADIO is 
justifying its name. Congratulations and good 
wishes!“ 

x + * 


“Your magazine makes amateurs like myself 
feel that we are listening in on real stuff.“ 
writes R. L. Hilton of Waterville, Maine. 
And to prove that he is willing to back his 
convictions, he encloses a year’s subscription. 

* „* 


So many readers of Poputar Rapto have 
written in for extra copies of back issues that 
contain the famous “How to Build“ articles 
that three issues of the magazine are now 
entirely out of print. In order to accommo- 
date our friends, however, two of the much- 
demanded articles have been reprinted in 
pamphlet form. And now these reprints are 
going out of print! 

k „ > 

THERE seemed to be only one logical solu- 
tion to this problem of supplying reprints of 
these articles—to publish them in book form. 
And that is what Porutark Rapio is doing. 

n „ „ 


THE seven most remarkable and most effi- 
cient sets of their kind that have been de- 
scribed in the paves of this magazine— 
ranging from the improved crystal receiver 
up to the new and improved four-circuit 
tuner and the new regenerative super-hetero- 
dyne receiver—are being published in a book 
that is now in the hands of the printer, How 
to Build Your Radio Receiver, edited by the 
Editor and by the Technical Editor of this 
magazine. 

k * * 

THE book will be ready shortly after the 
publication of this issue of PopulAR RADIO, 
and for a limited period only a copy will be 
presented free with a year’s subscription to 
this magazine at the $3.00 rate. 


a 
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Some radio fans are still slaves to their batteries—lug them to service stations every time they need 
i ow them to spoil many evenings’ entertainment by running low. 


Other fans—and they’re quickly coming to be the vast majority—have found new economy and con 
venience in the GOLD SEAL HOMCHARGER, the world’s best as well as its most popular rectifier. 
With it any radio or auto battery can be charged at home overnight—for a nickel. Simple, depend- 
able, practically silent and absolutely safe. Beautifully finished in mahogany and gold. Approved 
by Underwriters. UNQUALIFIEDLY GUARANTEED. Over 150,000 now in use. 


WHY PAY MORE—OR GET LESS? 
Why buy a 2 or 3 ampere rectifier without CHARGER which does a better job in one 
ammeter requiring from 40 to 50 hours to third the time and at half the cost. Fitted with 
charge your battery and costing twice as much high grade ammeter (eliminating guesswork) 
to operate when, for the same price, you can secure charging cable and battery clips—no extras to 
the genuine 5-ampere GOLD SEAL HOM- buy. For sale by all good dealers— $18.50. 


Insist on the GOLD SEAL 


ACCEPT NO SUBSTITUTE. No other CHARGER is just as rigger 
Moen wy} 
rue e 


Insist on seeing our registered trade mark, the GOLD 
EAL, on name plate and carton before purchasing. 


RADIO FANS—ATTENTION! 


FREE Ask your dealer for a free y of the HOMCHARGER international list of broadcasting stations. 
Contains call letters, location, nameand wave length of nearly every broadcasting station in the world. 


DEALERS—JOBBERS! 
Brepere for the big HOMCHARGER year ahead by writing today for a copy of our elaborate merchandising plans. In it 


many attractive sales helps that will enable you to get your share of this business. 


Automatic Electrical DevicesCo., 132 West Third St., Cincinnati, O. 
c= Largest Manutaciurers of Vibrating Rectifiers in the World = 


GOL EAL 


OM GER 


Please refer to POPULAR RADIO when answering advertisements. 
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Model X 


$285 Fully Equipped With 
Built-in Loud Speaker 


This radio receiving unit is a newly perfected 
development of the Kennedy Engineering 
Staff. It is unusual in that it combines ex- 
treme simplicity of operation with the same 
scientific accuracy and selectivity that char- 
acterized the earlier Kennedy models. After 
an initial setting is made only one dial is re- 
quired for all tuning. And, when a dial set- 
ting of a station is once determined, that 
station will always come in“ at its own set- 
ting regardless of where the receiver is used. 


It is stable in operation, reproduces music and 
voice with remarkable faithfulness and has 
established some unusual distance records. 
Responds to all broadcast wave-lengths— 
operates on any antennae, outside type pre- 
ſerred. Re- radiation has been practically 


eliminated. 
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Beautiful Radio Furniture = 
oe the New Kennedy Receiver, Model X 


As a graceful piece of furniture, the Ken- 
nedy Radio Receiver, Model X, makes a 
charming addition to any home. The 
cabinet 1s of mahogany, hand rubbed to 
a beautiful finish—with its delicate inlay 
of satinwood and ebony and the grill at 
the front, it is truly typical of the Sheraton 
design. A loud speaker of superior qual- 
itv is built into the cabinet—bv_ this 
means faithful reproduction of music and 
voice is available to an entire family or 
assembly of guests. 


The control panel is symmetrically bal- 
anced and immediately indicates the re- 
markable ease with which the receiver 
may be operated—the angle at which it is 
set is the result of much study to provide 
greater comfort while tuning. 


The receiving unit in Model X is every- 
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where recognized as one of the most note- 
worthy achievements in radio develop- 
ment—particularly since it sets a new 
standard of operating simplicity in com- 
bination with the precision and selectivity 
that have always been a feature of Ken- 
nedy radio receivers. 


The price of Model X, completely equipped 
with all tubes, dry batteries, builtin loud 
speaker and individual Kennedy 3,000- 
ahi phones, with plug, is $285.00. Other 
125.00 to $825.00, 


models range from 
completely equipped. 


Ask your dealer to show you the new Ken- 
nedy Radio, Model X, or write us direct 
for fully illustrated literature. 


THE COLIN B. KENNEDY COMPANY 
St. Louis San Francisco 


All Kennedy receiving sels are regenerative. 
Licensed under Armstrong U. S. Patent No. 1,113,149. 


KENNEDY 


CRER ARMENE LECAS MENTS, 


He Interprets Radio Messages from Atoms 


By studying the electromagnetic waves sent out from hot atoms 

in the form of rays of light, Professor Niels Bohr of the Uni- 

versity of Copenhagen, has discovered that the atoms of matter 

are really tiny solar systems cach with suns and planets of tts 

on.; These marvelous new theories will be described in an 
early number of PorulAR Rapio. 
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Radio Enters Congress 
So complete were the arrangements for broadcasting President 
Coolidge’s first message to the 68th Congress on December 10, 
1923, that practically the entire United States could have listened 


in and heard his voice. Notice the two microphones on the 
Speakers desk and the three immediately in front of it. 


VoLuME V 


NuMBER 2 


The Coming 
Kingdom of the Ether 


Some day we will watch events that transpire at a distance as easily as we watch 
motion pictures now. Some day we will use radio for reading thoughts, for heat- 
ing and lighting our homes, for curing our diseases, for furnishing motive power 


to our railroads and factories. 


Some of the wonders that are in store for us are 


told in this prophetic article by “the Edison of England“ 


PROF. A. M. LOW, X. C. G. I., D. Sc., NI. I. X. E., F. R. G. S., T. C. S. 


HERE is not the slightest doubt that 
no invention since the Stone Age 
has developed with such amazing rapid- 
ity as radio. Already it has proved it- 
self to be one of the most powerful 
forces controlled by man, and it has vast 
possibilities—so vast that the scientists 
of the world cannot predict its ultimate 
evolution. The fact that at present radio 
is without any reasonable degree of 
secrecy, is one illustration of the imma- 
ture nature of the science. 

The world’s knowledge of 
science ts literally in its infancy. 

It is obvious, therefore, to all thinking 
people, that as each hundred years of the 
world’s history has seen a greater ad- 
vancement of civilization this progress 
cannot be expected to stop today, and in 
the near future we may expect rapid de- 
velopments of radio and other inventions 
for the benefit of mankind. Already the 
ordinary person enjoys far greater com- 


radio 


111 


forts than the royalty of olden days, and 
it is interesting to take ‘a peep into the 
future and try to gather some idea of 
what lite holds in store for us. 

For the benefit of those people who 
are inclined to scoff at logical scientific 
probabilities I would remind them they 
owe the clothes they wear, the food they 
eat, and the very bed they lie on, to the 
much abused scientist. 

We have speeded up radio communi- 
cation to the extent of sending a message 
round the world in one-seventh of a 
second. Having solved the problem of 
sending a message we now want to see 
the person with whom we are in com- 
munication, therefore “television”’—or 
radio sight may be expected to develop 
quicker than many other branches of 
radio science.* It should not be far in 
the future when we shall take radio sight 


*Sce “The New Radio Movies” in Portrarg Rapio 
for December, 1923. 
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for granted in the same way as broad- 
casting is taken for granted at present. 

More than seven years ago I obtained 
successful vision over half a dozen miles 
of ordinary telephone wire, and there 1s 
no reason why equal, or better, results 
should not be obtained by radio. 

The possibilities of radio sight are un- 
limited and many events in our everyday 
life will no longer be barred to us owing 
to the expense and difficulty of trans- 
porting ourselves from place to place. 
Half the necessity of travel will be gone 
and by this means all business will be 
speeded up, heads of commercial firms 
will see and speak to each other from 
their office desks and the busy man who 
breaks a limb, instead of neglecting his 
work while in bed will keep in touch with 
things with the aid of radio. Facility 
of communication is the backbone of 
civilization and often a preventive of 
war. 

All this will be a valuable educational 
asset, for when a lecture is held by a 
specialist at any college it will be pos- 
sible to “connect” a dozen other schools 
by radio, the pupils sceing and hearing 
by that means. This will bring the most 
expensive education within the reach of 
all. 

In wartime, television will have many 
uses, radio-controlled airplanes and tor- 
pedoes will be watched by this means and 
bombs will be released from the airplane 
at will. Laid mines will be watched and 
exploded by radio at any given moment. 
Army commanders will see their direc- 
tions being carried out. It will be dith- 
cult to move troops and guns as every 
bush may conceal these radio “eves.” 

Another important use to which tele- 
vision will be put will be the detection 
of crime, for naturally all radio develop- 
ments will speed up police methods and 
the life of the criminal of the future wall 
he precarious indeed.* Dy attaching 
radio microphones and television ma- 
chines in the known resorts of eriminals 


tee “Running Down Lawhbreakers by Radio in 

. = * y 

Popriar Rapo for fune. 1022. and Radio Puts 
On Gum Shoes” in November, 1923. 
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the police could literally keep their eyes 
on suspected characters. This would be 
particularly useful in cases of blackmail, 
for the very walls would have “ears” and 
“eyes.” The apparatus would be incon- 
spicuously placed as it would require no 
connection, by wire or otherwise, with 
the watching detectives! 

Another exceptionally useful branch 
of radio science that will help us in many 
ways in the future is radio control.* It 
will no doubt play a big part in our lives. 
At the present time it is in an elementary 
stage, but experiments are being con- 
stantly conducted in many countries with 
good results and it is mainly a question 
of time before it is brought to a suffi- 
ciently advanced stage to make many of 
our dreams of today the exceedingly use- 
ful realities of tomorrow. 

Radio control will be used to control 
airplanes, torpedoes, submarines and 
tanks both in peace and wartime. And 
one valuable asset will be the fact that 
pilotless airplanes with. smaller and 
lighter engines could rise to the upper 
air and attain terrific speeds where the 
wind resistance is less, although lack of 
air prevents a pilot flying at that height 
today without special precautions. 

Mails could be sent by these small 
radio-controlled airplanes at a great 
speed to all parts of the world. This 
would be particularly useful over jungle 
and desert places where the present 
transport is difficult and slow. Fire 
alarms, public clocks and ticker machines 
will be controlled. Compass control will 
he given to ships from underwater cables. 
Pilots flying at night and in fogs will be 
assisted by radio control. Eventually I 
believe that trains, street-cars, and many 
motor velicles will be controlled. It is 
possible that underground wires may 
vive both direction and power to all kinds 
of travel in the far future. 

One of the main points of radio con- 
trol is that all signals are sent by a secret 
combination of different wavelengths, on 


"See “How Machines Are Controlled by 
in Porten Keie, ter August, 1922. 
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Intemational 
A RADIO-CONTROLLED 
AIRPLANE IN FLIGHT 


In recent experiments at Villesauvage, near 
Paris, an airplane that was unprovided with 
either pilot or passenger was made to take off 
from the ground, fly and land safely—all by 
radio signals transmitted from a ground sta- 
tion. Its stability (which is automatic) was 
controlled by gyroscopes connected to auxiliary 
motors; when landing, the machine when about 
ten feet from the ground, righted itself and 
automatically shut off the motor. After touch- 
ing the ground the motor was again auto- 
matically started and the plane rode along the 
earth until the stop was made. 


THE AUTOMATIC PILOT 


The apparatus shown in the picture at the right 

is the Sperry “gyroscope pilot.“ Once set for 

a given course this pilot will keep the airplane 

balanced and on that course without further 
attention. 
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Dings Magnetic Separator Co. 

HELD UP BY RADIO WAVES 
This man ts suspended by the attraction of 
this magnetic pulley for the nails in his shoes, 
an attraction which is transmitted, scientists 
belteve, by a varicty of electromagnetic waves 
originating in magnetized atoms. When we 
understand these magnetic waves more fully 
there will be. the sctentists predict, not only a 
eto knowledge of the inmost secrets of mat- 
ter but many new uses for magnetism. which 
Means, rcally, a new importance for all kinds 
of ether waves and probably for radio as 

well. 
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the principle of the ordinary letter-lock. 
Unless this exact combination of wave- 
lengths or sending speed in known and 
used there is little possibility of any other 
station gaining control of the subject. 

Another interesting radio development 
is the transmission of photographs by 
that means. This is not really a difficult 
matter at the present for photographs 
could be sent by wireless and reproduced 
equally well—or better—than the cabled 
pictures published by newspapers in re- 
cent years. 

While experimenting as far back as 
1911, I was successful in transmitting a 
partial photograph over a distance of 
four miles—and methods have much im- 
proved since then. I believe that photo- 
graphs of current events from all parts 
of the world will be included in the radio- 
broadcast programs of the future, the 
news bulletin being supplemented by 
views of the events mentioned.“ 

Radio photographs will be sent to the 
newspapers from every corner of the 
globe and reproduced as quickly as mes- 
Sages are received now. This will he 
particularly unpleasant for criminals who 
will find their description and photo- 
graphs circulated with lightning speed. 

Little is heard of transmission of light 
by radio at present, but although it is 
in an elementary stage it will be of valve 
to us in the future. We are so sufficiently 
advanced in experiments with this branch 
of science that I can place six bulbs on 
a table, without any connection whatever, 
and light them with an expenditure of 
about two horse-power, keeping them 
brightly burning for any length of time. 
The radio-control delay in lighting or ex- 
tinguishing the lamps is only three-fifths 
of a second. 

In the far future I think radio light 
will be broadcast generally. All shops, 
houses and factories will be lighted from 
this source, the light being tapped 
through a meter as required. It is a 
curious fact that 1f we could only slow 


*See 
April, 


“Seeing by Radio,” in Popviar Rapio for 


1923. 
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From a photograph made by C. F. Jenkins for Popular RADIO 


THE RADIO- PROJECT ED IMAGE OF A MOVING OBJECT—AS SEEN 
BY THE OBSERVER MILES AWAY i 


The inventor, Mr. C. Francis Jenkins, held up this clamp before his radio trans- 


mitter; its image was sent and received through the ether as you see tt here. 


This 


is a striking example of the use of television which Professor Low foresees will 
soon be as common as the telephone is now. 


down the speed of the radio waves suffi- 
ciently they would become visible and 
the whole atmosphere round a broadcast- 
ing station would be lit up! 

Radio writing, on which many experi- 
menters are now working, will ‘assist 
further in the general speeding up of our 
lives and business by rendering travel 
almost unnecessary. The business man 
of the future will be enabled not only to 
see and speak to other firms, but to write 
tc them from his chair. Documents can 
be signed at a distance. Checks can be 
signed by radio, the cashier watching by 
television. 

Drawings and plans of every sort can 
be sent by radio. Survey airplanes can 
instantly transmit their work to the earth. 
Radio writing will be put to many other 
uses. A final invention that we still lack 
is a machine that will type to radio dic- 
tation ! 

I believe that in the far future 
growing children will be given by radio 
a continual mild curative treatment to 
build them into first-elass citizens. Radio 


heat will be sent out to districts where 
the weather conditions are destroying 
crops. The world will benefit in many 
strange ways by that wonderful force— 
radio ! 

Much interest has been aroused re- 
cently by reports in the European news- 
papers that the repeated failure of French 
airplanes while flying over German ter- 
ritory may be due to the action of secret 
rays discovered by the Germans, who are 
known to have been experimenting for 
some time with directional radio. 

Several theories have been advanced 
to account for the forced landings of 
the French airplanes. One is that by the 
concentration of a secret wireless ray, 
or combination of rays, the magnetos of 
the airplane may be affected. This theory 
is, in my Opinion, negatived by the fact 
that magnetos in airplanes are protected 
by metal cowls. It would be almost im- 
possible for a ray to reach the magnets 
without damaging the metal covering 
also. In no case has this been reported. 

Another theory 1s that a new ray has 
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Crouch, Lo..d en 
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HE PHOT GRAPHED THE NOISE IN THE LONDON SUBWAYS 
Professor A. M. Low is said to have produced more useful inventions than any 
other man in England. He is an expert designer of automobile and airplane en- 
gines, has invented a system of radio control for battleships and has made photo- 


graphs by using 


the invisible infra-red rays. 


Recently he invented an apparatus 


for photographing the noise in the London subway as a part of a successful effort 
to make the trains less noisy. 


been discovered which will melt certain 
metals, it being pointed out that most of 
the forced landings of airplanes flying 
between Strasburg and Prague have oc- 
curred in the vicinity of the German air- 
drome at Furth. I am confident that at 
the present time it is impossible to trans- 
mit sufficient power through the air to 
bring down an airplane in flight at, say. 
two thousand feet. The claims advanced 
certainly seem far-fetched and are out of 
all proportion to the state of experiments 
at present. 

For some time now many scientists 
have been working along the lines of 
discovering a force which can be pro- 
jected through air at airplanes; the prob- 
lem is to discover the best means of 


sending in the form of oscillations a 
force which, on coming into contact with 
metal will generate heat. If this force 
could be concentrated and made suffi— 
ciently powerful the rigging of the air- 
plane could be melted and the machine 
would be brought down. 

In order to dispel any doubt as to the 
possibility of the transmission of in— 
duced radio power at the present time I 
might mention that by an expenditure of 
about three horse-power we can totally 
destroy a thin iron wire at a distance of 
about three feet without any connection 
between them. 

I am quite confident that in about 
fifty years time, with five thousand 
horse-power at our disposal, we should 
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GIE rss ee) 
WANTED - Five Inventions 


IN the Institute of Patentees in London is kept a book in 
which members of the Institute and visitors are asked to 
set down notes of inventions that are believed to be needed 


by the world. 


It is called the What's Wanted“ book. 


In this book Prof. Low, the author of this article, has set 
down a list of what he believes to be needed inventions. 
Here are five of them that relate to radio: 


1. 4 method of utilising atomic energy. 


to 


really sharp tuning. 


A selective method of radio communication with 


3. An eficient method of varying radio-oscillation fre- 
quencies over an almost unlimited range. 


J. A loudspeaker that is controllable without distortion. 


Lransnusston, 


`, Improved methods of electrical storage and power 


ee — — — — 


he able to send a sutheient force to bring 
down an airplane in flight if it is not pro- 
tected in some manner. 

Even at an carlier date it should be 
possible to momentarily divert the sev- 
eral thousand horse-power of a giant 
airplane's engine in order to destroy the 
vital parts of another airplane circling 
within fifty yards of the first one. As 
practically all air fighting takes place 
within that fifty yard radius this should 
be a powerful weapon. Elementary ex- 
periments have been successful and we 
may expect this branch of radio science 
to be of real use later. 

The difficulty at the present time is 
that we can only receive a minute frac- 
tion of the power sent out, even a short 
distance away, for the reason that this 
power is broadcast in every direction. 
This will be overcome in the future when 
radio is directional and it will become so, 
perhaps, by using induced currents of 
high frequency to break down the resist- 
ance of the air-gap or by the use of light 
or some other wave as a carrier. 


The mistaken’ impression exists that 
the use of radio heat as a destructive 
agent entails sending waves of heat 
through the air. This, of course, is ab- 
surd for it is impossible to generate 
enough heat to travel any distance. It 
would exhaust itself on the journey. The 
problem is to transfer the energy as elec- 
tric oscillations and make these generate 
heat when they actually strike the metal. 
It is with a view to solving this problem 
that experiments are now being con- 
ducted. 

L have frequently been asked if I 
thought there would be future wars. Cer- 
tainly I do think so. War is natural, for 
all nature fights. Although world war 
may become less frequent, J hope it will, 
for mankind to cease to fight would be. 
as strange as if they lived for ever. I 
am in complete sympathy with the ob- 
jects of the League of Nations, but it 
will not be successful in preventing fur- 
ther warfare. 

The science of warfare will naturally 
advance considerably in the future and 
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HOW A MODEL BATTLESHIP MAY BE BLOWN UP BY RADIO 
Infernal machines secreted in the magazine of a battleship can be blown up by 


radio waves from outside. 


When the directed beams of radio energy which Pro- 


fessor Low foresees have been perfected it may be possible to blow up any battle- 


Ship magazine in this way. 


Will this mean the end of war—or radio-protected 


battleships? 


radio and other developments will make 
it infinitely more terrible. 

A new weapon which I feel sure will 
be used in future warfare will be the 
projection of liquids heavily charged with 
electricity. A man standing in the path of 


the streanr ‘receives a‘shock' that disables - 


or kills. Another new weapon against 
airplanes may be a type of electrically- 
controlled rocket operated on a wire. 
Deadly germs and many forms of 
poison gas will play a big part. Vortex- 
clouds of hydrocyanic-acid vapor will 
prohably be released in the path of an in- 


vading air squadron at a sufficient height 
to render them innocuous to those below 
but deadly to any one who crosses their 
path. 

The machine gun of the present will 
develop into an electric-impulse gun 
firing: enough bullets a second to- render 
a miss unlikely. 

There will be armored boats capable of 
diving under water and flying in the air. 
Airplanes flying with silent engines will 
need colored searchlights to pick them out, 
for aerial camouflage will be a fine art. 

Machinery for rapid tunnelling will be 
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necessary—because with the introduc- 
tion of radio-sight night will afford no 
cover and there will be great activity 
underground. Future warfare will be so 
terrible that no country would be able to 
stand the strain for long. 

Many absurd claims have been ad— 
vanced by tricksters who profess to prac- 
tise mental telepathy. At the present 
time this is not a scientific possibility. 
However, there is a real need for this de- 
velopment of communication and neces- 
sities have a habit of becoming realities. 

Most sciences are begun hy tricksters. 
Just as the alchemist has developed into 
the’ chemist; so mental telepathy, com- 
mencing as trickery, may develop into a 
scientific fact. We know that thought is 
an electrical process. The energy ex- 


pended in thought must go somewhere, 
thercfore, it might be utilized eventually 
to transmit 
mind. 

One might argue logically that speech 
of all kinds is a rough-and-ready physical 


the thought to another 
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method of communication and that in the 
future we shall be able to converse with 
each other by some form of suggestion. 
This would enable us to do without the 
actual physical mecting of two people who 
wish to discuss an idea. After all, if I 
wish to convey a thought to anyone it 
seems very crude that before I can con- 
vey the idea that is in my mind I have 
to wiggle my mouth and puff irregular 
gusts of wind through my lips in order 
to produce sound! 

I think that, in all probability, the 
future will find mental telepathy exist- 
ing in some form or other. 

After reviewing the amazing progress 
made by our civilization in recent years 
it is obvious that the future holds many 
strange and wonderful things in store for 
us—and who would now dare to say that 
such a thing as an “impossibility” exists ! 
The study of oscillation may be the key 
to discoveries far more wonderful than 
radio. The unexplored spectrum has yet 
to hint to us the meaning of life itself. 
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THIS IS WHAT IS USED IN “RADIO EYES” 
Most of the devices for “seeing by radio” depend on this chemical clement called 


Selenium, which changes its electrical conductivity whenever light falls on it. 


The 


three known varieties of selenium are here shown; the glassy variety is at the 
left, the powder variety in the center, and the metallic variety at the right. 
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A GROUP OF FREQUENCY-AUDIBILITY CURVES FOR AMPLIFYING 
TRANSFORMERS 


FIGURE l: 


The four top curves in heavy black lines show the audibility record of 


one transformer used in connection with four different types of vacuum tubes. 
Notice that the amplification is constant over a wide range 4 audio frequencies. 


This is a good transformer; 
the frequencies within the range shown. 
bility of a poor transformer. 

frequencies. 


it does not distort but it amplifies with equality all 
The lower dotted curve shows the audi- 
Notice how the amplification falls off at the higher 
This transformer would produce distortion. 


HOW TO USE THE 


Dry-cell Tubes as Amplifiers 


Many fans have tried to make the small dry-cell tubes work as audio- 


frequency amplifiers; usually they get poor results. 


This problem comes 


up often when the builder of a radio receiving set has not the facilities 
for charging storage batteries and must, therefore, resort to the smaller 


tubes. 


This article tells specifically how to do it. 


By FRANK A. HINNERS, I. R. E. 


ANY laymen who are thinking 
about joining the ranks of broad- 
cast listeners, and even large numbers 
of broadcast listeners of experience, find 
it difficult to decide when to use, and 
when not to use the dry-cell tubes.“ 
When portability is required above all 
else, the dry-cell tubes obviously recom- 
mend themselves. Even when porta- 
bility is not a factor but the considera- 
tion of small first cost and low upkeep 
is important, the dry-cell tubes have 
much to recommend them. The cost 
of a storage battery and the charging 


appliance represents a considerable sum, 
which is, of course, unnecessary with 
dry-cell tubes. 

The dry-cell tube used for some 
purposes performs quite as well as the 
larger storage-battery tubes, yet for 
other purposes it cannot equal the large 
tube. = 

To mention some examples, the dry- 
cell tube fitted with the proper grid 
leak when used as the detector in re- 
generative receivers, produces results 
closely approaching the larger tube, if 
not in signal volume, certainly from the 
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DX standpoint. Used with the proper 
grid leak in non-regenerative receivers 
in which radio-frequency amplification 
is not incorporated, results equalling but 


not excelling the crystal detector are 


the rule. I refer to the WD-12 tube 
operated from a single dry cell. Oper- 
ated in this type of receiver, without! 
proper grid leak, results are inferior to 
a crystal detector. As we are consid- 
ering the amplifying properties of the 
dry-cell tube here, its detector action 
cannot be described at length; sufficient 
to say that the dry-cell tubes, which are 
of the hard, highly exhausted type, are 
not especially sensitive detectors, 

In choosing between the two general 
types of tubes now in use, storage and 
dry-cell operated, the public finds itself 
confused by much conflicting informa- 
tion. Many, attracted by the lower first 
cost of the dry-cell tubes, buy them 
with expectations of a performance 
equal to the larger tubes. Frequently, 
disappointment is a result, because the 
listener expects too much from this 
type of tube—due to no fault of the 
tube. Were the information regarding 
the dry-cell tube available in quantita- 
tive form, instead of the prevalent terms 
such as “good,” fair“ and “poor,” the 
truly remarkable merit of this form of 
tube would become known and needless 
disappointments, therefore, avoided. 

In order to supply this quantitative 
information, a series of observations 
were conducted in the laboratory under 
conditions practically duplicating actual 
service. 

An audio-frequency amplifying trans- 
former of exceptionally good electrical 
design, with a four-to-one turn ratio, 
was used. The results obtained apply 
strictly to this particular make of audio- 
frequency transformer and therefore 
would not be found correct for all 
makes of such transformer. In general, 
however, the differences between the 
amplification obtained from the various 
tubes hold approximately true for 
other transformers of similar design 
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and of the same general characteristics. 

In Figure 1 a family of curves is 
shown. The vertical axis shows the 
audibility or current amplification. The 
horizontal axis shows the audio fre- 
quencies of the alternating-current volt- 
ages applied to the vacuum tubes and 
the audio-frequency amplifying trans- 
former. In the test, the amplification 
and the frequency of the A. C. voltage 
apphed to the grids of the amplifier 
were noted. The amplification, together 
with the particular frequency of the 
input current were plotted as the obser- 
vation was made. A curve drawn 
through the points plotted indicates how 
the amount of amplification obtained is 
influenced by the varying frequencies 
applied to the grids of the various 
vacuum tubes indicated in combination 
with the audio-frequency amplifying 
transformer. The frequencies used in 
the experiments correspond to the basic 
range of frequencies produced in music 
and human speech. 

At points where curvature appears 
the change in amplification noted is the 
direct result of the particular fre- 
quencies applied to the grids of the 
vacuum tubes. At these frequencies, 
tones emitted from loudspeakers and 
headphones operated by the transformer 
and vacuum tubes cannot correspond, in 
point of volume, to the original tone 
acting upon the microphone in a broad- 
casting station. This effect is known as 
“distortion.” and appears wherever the 
output does not reproduce the input with 
fidelity. 

To illustrate to what an extent an 
audlio- frequency transformer of poor de- 
sign may be held accountable for distor- 
tion, the characteristic curve of another 
transformer has been added, which ap— 
pears as curve“ D.“ Obviously a trans- 
former that produces such an erratic 
characteristic would be unsuited to 
broadcast reception, Yet, a considerable 
number of such transformers are being 
offered to the public and enjoy a wide 
sale. 


— 


T? 
i 


From a photograph made for POPULAR DIJ 


POPULAR RADIO 


HOW THE TESTS WERE MADE 
The author is here shown taking the measurements from which the data for the 


curves and tables in this article were made up. 
ing a signal both before and after it has passed through the amplifier. 


The curves were made by compar- 
The ratio 


of the two signals (or rather the ratio of the resistances used in balancing the 
two signals) is the amplification constant. 


The ideal transformer would produce 
a straight line parallel to the frequency 
scale. Although the transformer used 
in these tests has a sloping character- 
istic below 600 cycles a second, at higher 
frequencies it produces practically uni- 
form amplification. For this reason it 
is well suited to these measurements, as 
we are in quest of information on 
vacuum-tube performance. 

In these measurements the amplifica- 
tion is expressed as “times audibility” 
and represents the number of times the 
telephone current has been multiplied in 
passing through the particular vacuum- 
tube and transformer-combination used. 

In all curves shown in Figure 1, the 
voltage applied to the plates of the 


various vacuum tubes used was 67.5, a 
voltage most frequently specified by 
transformer manufacturers. The grids 
of all tubes tested were connected to 
the negative-filament terminckl. This 
connection is standard with most ampli— 
fier and receiving-set manufacturers. 

In the table on page 123 the results 
obtained from the curves in Figure I 
have been entered, together with some 
further information obtained by calcu- 
lation. The theoretical energy amplifi- 
cation obtained with UV-201-a tubes 
has been made the standard of com- 
parison, its value being expressed as 
100 percent. 

The sound volume delivered by head- 
phones and loudspeakers is governed 
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by the electric energy supplied to them. 
The current increase due to amplifica- 
tion, in itself is not a direct indication 
of the comparative sound output that 
either the headphone or the loudspeaker 
may be expected to produce. To de- 
termine the comparative sound volumes 
that may be produced by headphones or 
loudspeakers operated by various tube 
combinations, it 1s necessary to express 
the measured current or audibility in- 
crease as energy amplification, inasmuch 
as such devices are energy-operated. 
The energy amplification may be as- 
sumed to vary as the square of the 
current amplification because the im- 
pedance of the load circuit was maim- 
tained constant as well as larger than 


the internal plate impedance of the 
vacuum tube. This assumption is quite 
correct, as the relative amplification 


values noted in the above table are 
taken along the flat portion of the char- 
acteristic and thus free from the in- 
fluence of frequency changes. 

The energy amplification computed in 
this manner is noted in column 3. 

Column 4 shows the percentage out- 
put produced by the various tubes speci- 
fied in terms of 20l-a output. Column 
five shows the percent difference in 
output of such tubes in terms of the 
201-a output. 

From the observations noted in col- 
umns 3, 4 and 5, it will be seen that 
the WD-12 tube used as a single-stage 
audio-frequency amplifier delivers an 
energy output, equivalent, in round 
numbers, to 60 percent of the 20l-a 
tube output, representing a 40 percent 
sacrifice in result. In the case of the 
199, these figures become 73 and 27 
-espectively, representing. a smaller sac- 
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rifice in result, namely, 27 percent. 
Instead of using the percentages of 
column 4, let us refer to the energy 


amplifications listed in column 3. 


Suppose we consider the electric 
energy fed to the amplifier by the de— 
tector as the energy unit. One stage 
of audio- frequency amplification would 
produce a sound volume 625 times 
larger than this unit with the 20l-a 
tube; 550 times with the tube 201 ;* 
460 times with tube 199 and 380 times 
with tube WD-12. These values differ 
considerably numerically on paper, yet 
the differences seem less impressive to 
the ears of the listener. 

Two stages of audio- frequency ampli- 
fication are more widely. used by the 
listener and for this reason an appraisal 
of the dry-cell tube's performance in 
this field will perhaps prove of even 
greater interest, To carry these obser- 
vations this further step forward, calcu- 
lations are again necessary. 

Amplifiers arranged in cascade am- 
plify in geometric progression if the 
voltage apphed to each of the grids 
falls within the straight portion of their 
grid-plate characteristic; that is, voltages 
whose values are below the bend in this 
characteristic. When so operated, the 
result produced by two stages of ampli- 
heation “A” becomes the product 
“A x A.“ This relation applies to the 
amplification whether expressed as cur— 
rent or energy amplification. In either 
case the amplification for two stages is 
the product of the amplification of the 


The improvements in storage-battery-operated tubes 
are also clearly indicated. It is to be observed that 
tube 201-a produced a trifle less than 14 percent 
more energy amplification than the older 201 tube. 
This by itself is a considerable improvement but. 
when accomplished with one-fourth of the filament 
current formerly needed, represents a decided ad- 
vance in the art of vacuum-tube manufacture. 


Picotre II 
I 2 3 4 5 7 8 9 
ONE STAGE TWO STAGES 
Current Energy Current inergy 
Tube Ampli. Ampli. % Output % Diff. Ampli. Ampli. % Output % Diff. 
201-4 25 625 100 0 625 390,000 100 0 
201 23.5 550 88 12 550 300,000 77 23 
199 21.5 460 73 27 460 210,000 34 46 
WD. 12 19.5 380 61 39 380 144.000 37 63 
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ADJUSTING THE VACUUM-TUBE OSCILLATOR WHICH IS USED 
TO PRODUCE THE STANDARD SIGNAL FOR THE TEST 
It is quite important that the signal follow a sine-wave curve and that tts frequency 
be variable over the audible limits. 


individual stages, 
and if each stage produces the same 
amplification A“ the result of two 
stages is “A?.” In the case of three 
stages of audio-frequency amplification, 
were there no very serious practical 
limitations, the over-all amplification pro- 
duced would correspond to the third 
power of the amplification of the individ- 
ual stage, equal amplification, of course, 
being obtained from each of the stages. 

This geometric relation which gov- 
erns the operation of the cascade ampli- 
fier 1s of the greatest significance, and 
yet it is little known to the radio 
listener. 

Vacuum tubes are rated in terms of 
their individual performance, but their 


however expressed, 


operation in the cascade arrangement 
leads to results of a different order. 
Differences noted in their individual 
performance, which may be quite small, 
assume astonishing proportions in the 
cascade arrangement. 

It may be of some interest to note 
how the action of the cascade arrange- 
ment would differ if it obeyed arith- 
metical instead of geometrical law. 
The case, it should be remembered, is 
purely hypothetical and except for pur- 
poses of illustration, it has no value 
whatever. Were the amplification arith- 
nietical, two such stages of amplification 
would equal the sum of the individual 
amplification of the two stages. The 
values of columns 6 and 7 would be 
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only twice as large as the values of 
columns 2 and 3. A far greater num- 
ber of tubes would be required to pro- 
duce the amplification values noted in 
columns 6 and 7. The percentages noted 
in columns 8 and 9 would not, however, 
differ from those of columns 4 and 5. 

Take the 199 tube as an example: 
This tube was 73 percent as effective as 
the 20l-a tube. It produced 165 less 
energy units than the 20l-a tube. Two 
such stages of amplification obeving 
arithmetical law would lack another 165 
energy units, reaching a total of 330 
units. This would, however, still be 
equal to 73 percent of the amplification 
produced by two 201-a tubes. 

Actually, however, because the over- 
all amplification is the product and not 
the sum of the individual amplification 
of each tube, the resultant amplification 
becomes .73 x .73, or 54 percent. 

Referring to Table 2, we find two 
stages of 199 and WD-12 are, respec- 
tively, 54 percent and 37 percent as 
effective as two stages of 201-a ampli- 
fication, The comparative loss or sacri- 
fice in volume for two stages of 199 
and WD-12 becomes 46 percent and 63 
percent, respectively. Differences in per- 
formance of this order, which are enor- 
mous indeed, account in large measure 
for whatever disappointments listeners 
experience in their use of the dry-cell 
tubes. 

These differences may be more strik- 
ingly illustrated by referring to column 
7 of Table 2. Here the over-all, calcu- 
lated energy amplification has been 
entered. Also in this case consider the 
energy fed to the first amplifier tube 
as the unit. We find that if two 201 
tubes replace 20l-a tubes of like num- 
ber, the energy is increased 300,000 
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fold. For two 199 tubes, 210,000 fold, 
and WD-12 tubes, 144,000 fold. 

Now with two 201-a tubes an ampli- 
fication of 390,000 fold was noted. If 
we consider the loss of energy units, 
it is to be noted 90,000 units less are 
obtained with 201 tubes;* 180,000 less 
with 199 tubes, and 246,000 less with 
WD-12 tubes. 

From the data obtained it must be 
apparent that when cost is weighed 
against results, the use of the dry-cell 
tube as a single-stage, audio-frequency 
amplifier is wise economy, 

However, weighing cost against re- 
sults, the dry-cell tubes used in the 
amplifier of two stages do not, in 
the opinion of many, represent real 
economy. Considering the investment 
represented by the receiving set, two- 
stage amplifier, vacuum tubes, loud- 
speaker and sundry accessories, the 
added storage- battery and charger cost 
is not prohibitive, particularly as each 
of these units is so much less effective 
when dry- cell tubes are used. 

It should be noted, however, that the 
two-stage amplifier that uses dry-cell 
tubes produces an amplification many 
times greater than the amplification of 
the single-stage amplifier using the 
larger tubes. When it is considered 
that the two-stage amplifier fitted with 
dry-cell tubes costs less than a single- 
stage amplifier that uses the larger 
tube provided with its complement of 
storage battery and charger, the former 
has much in its favor. Do not, how— 
ever, look for performance approaching 
the two-stage amplifier fitted with stor— 
age battery tubes. 


„Here it is to be observed that the two-stage 
andio-frequency amplifier using 201-a tubes produces 
30 percent more energy amplification than the colder 
201 tubes. 


How to Build an Amateur Transmitter 


q 


In the coming issue of Porutar Ranio—for March—Laurence M. 
Cockaday will describe how to build @ CW transmitter at a total cost for 
parts of not more than $70.00. 
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THE AUTHOR DEMONSTRATES HOW HE FOLLOWS THE 
HOOK-UP DIAGRAMS 


Although he was born sightless, Mr. Hughbanks has made a record of accomplish- 

ment as a lecturer, scientist and as a member of the Kansas Legislature of which 

any man may be proud. And among these accomplishments ts his remarkable ability 
to build his own radio apparatus from published instructions. 


How I Learned to Build My Radio 
Sets Without My Eyes 


It is my purpose in this brief article to give to the readers of POPULAR 

Rapio, some idea of the methods I have employed as a sightless man, to 

gain a working knowledge of the art of radio, and how I learned step 

by step to overcome the difficulties which confronted me in the con- 
struction of my apparatus. 


By LEROY HUGHBANKS 


ROM my earliest boyhood I have 
been interested in the study of the 
natural sciences, especially physics, 
chemistry and astronomy. I was very 
fortunate at this period to have a teacher 
of serious scientific attainments; he was 


an inspiration. to me. Every hour which - 


was not demanded for my regular les- 
sons I devoted to the study of the 
sciences, not only in the grades but in 
the high school and college. 

The subject of radio communication 
was just being talked about by a few 
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intelligent people about the time when 
I began my early scientific studies. 
There was so little published on the 
subject, however, that I knew of it only 
as a minor branch of electrical science. 

My first step in the study of this vast 
subject was to learn the terms used m 
the subject and gain some knowledge 
of the theory and practice of radio 
transmission and reception. This, of 
course, took considerable reading, and 
as there are no books on the subject in 
the embossed systems of printing used 
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by the blind, I had to have ail this 
matter read to me. Fortunately I have 
a sister who has acted as my secretary 
for years. It was but natural that my 
interests should be kindled further when 
the great radio wave swept the country 
during the fall and winter of 1921 and 
1922, 

I decided that I wanted to learn to 
construct my own apparatus—at least to 
learn to assemble parts. This brought 
about new problems. Chief among them 
was to find some works on radio that 
would give explanations in full without 
resorting to diagrams. This I found 
was impossible. i 

My first step, then, was to solve the 
diagram problem. This is how I did 
it. i 

I sought out a bright young radio 


experimenter in my town and had him 
draw me a diagram on a thick sheet of 
paper—a diagram that could be felt 
with the fingers. The first diagram 
that my young helper made was that 
of a simple crystal receiver, but I 
could read it with my fingers. This 
lad had a crystal set of his own, and I 
examined it thoroughly and in detail, 
learning the place and function of every 
connection. I had my helper make 
a crystal receiver for me, and I took it 
home and studied the construction of 
it, also I learned by reading and experi- 
menting, why this set would receive, 
why a crystal would rectify and not 
amplify, and many other essentials. 
As the next step I went to our broad- 
casting ‘station here in Anthony and 
learned something about transmission. 


. 
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WHERE BLIND BOYS ARE TAUGHT TO BUILD 
| THEIR OWN RADIO SETS 
For a person with eyes to complain of the difficulty of assemblying his own receiver 
seems almost like an admission of stupidity; students at the New York Institution 
for the Education of the Blind construct single-circuit regenerative receivers as part 
of their regular training. 
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MERELY TO OPERATE A SET IS SIMPLE—EVEN FOR A BLIND MAN 


Radio is opening up a new and larger world to the sightless. 


The fan pictured 


above is a former New York police officer who lost his eyes in line of duty, he is 
one of thousands of blind men to whom radio comes as a godsend. 


In the meantime I kept on reading and 
did not hurry to start the assembling of 
a tube receiver; neither did I allow my 
family to purchase a good tube outfit 
which they offered to do. I wanted 
to consruct it myself and to know the 
whys and wherefores of it. 

A complete solution to the diagram 
problem had not yet been found. 
Radio was a new subject to us all and 
the literature on the subject with the 
conflicting opinions of hundreds came 
pouring in every week. I really had 
a problem not only for myself but 
for all blind folks, and I wanted to 
solve it. I think I have done so. Once 
before I had had a similar one and that 
was in the study of Greek in college; 
the point for me to solve at that time 
was how English symbols were to be 
used to impart Greek meanings. Simi- 
larly, my problem in radio diagram was 
how to change a drawing, composed of 
lines and symbols, to a word picture 


that would be intelligible to a blind 
man who could not refer to such a 
picture. 

My young helper and I got together 
and turned the trick so successfully that 
even the most intricate diagrams now 
come within my understanding. 

To be brief, the method is this: 

The person who gives this diagram 
to me must know the main features of 


a radio circuit and understand what 
the symbols stand for. He merely 
translates these symbols inty words. 


For example, take the symbol for an- 
tenna on the diagram; when my helper 
says “from the antenna binding post to 
connection No. 1 of the primary of the 
variocoupler,” I would simp'y write. 
“From A. B P. to con. No. 1 of 
V C” 

At first I spelled the words out com- 
pletely, but as I became familiar with 
radio terms I find this unnecessary 
and useless. IT trv to teach every one 
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who gives diagrams tu me to be orderly 
and not confuse the various portions of 
the circuit. 

Take, for example, a single-tuned 
circuit, the antenna circuit, speaking in 
terms understood by all, is a separate 
part of the wiring diagram and it can 
be given in order, step by step, from 
the antenna binding post to the grid of 
the detector tube. 

I do not feel that the blind have yet 
recognized what radio can and will 
mean to them. Many of our blind 
young men in our schools are taught 
mechanical trades — broom 


instance. These men should be able, 
with a little help, to assemble their own 
radio receivers. 

Many people ask me just how I do 
these things. I have but one answer: 
I master my circuit to the utmost and 
use apparatus that is easily handled and 


making. 
manual training and piano tuning, for 


129 


trustworthy. J keep in mind, for in- 
stance, that a positive “B” battery con- 
nection should never come near the 
“A” battery connections; the blowing 
out of expensive tubes is unnecessary. 
I find it advisable to use a tube socket 
with raised symbols; in this way it 
is a very simple matter to tell the 
positive, negative, grid and plate ter- 
minals from each other. I try out new 
circuits, use all manner of tubes in the 
same set, and change battery connections 
to accommodate the various types of 
tubes, and I do this alone. Up to this 
writing I. have never blown a tube on 
an apparatus which I have constructed. 

Some people have asked me if all of 
my sets work. They all do. 

Radio has been a godsend to the 
blind, and particularly to those of us 
who, after leaving college or going into 
business, are called back to rural com- 
munities. 
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CANNED RADIO WHEN YOU WANT IT 
This ingenious outfit, constructed by Mr. C. H. Hewitt, allows good programs to 


be saved when they come in and played over as many times as desired. 


ois oa 


sensitive receiver that employs both radio and audio-freguency amplification; R is 
the wax-disk record on which the programs are recorded, and C is a combination 
sound reproducer and recording phonograph, 
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PRACTICAL POINTERS FOR ELIMINATING 
INTERFERENCE IN 


Long Distance Reception 


An American amateur in Bermuda recently solved the problem of con- 
sistent DX reception even through the local interference from a powerful 
government spark station; he did it by means of tuned radio-frequency 
amplification and a directional wavetrap. Information concerning the cir- 
cuits used, the wavetrap and the antenna equipment is here given in detail 
by the man who put up the receiving apparatus which was especially de- 
signed for reception of broadcast programs from stations scattered 
throughout the United States. 


By ZEH BOUCK 


HE permanent popularity of radio  stallation of one of the first, and per- 


broadcasting is well evidenced in 
the American’s insistence on this form 
of entertainment wherever he may roam. 
In recognition of this demand, Ber- 
muda, 70 percent of the population of 
which is composed of American tour- 
ists, has taken up broadcast reception 
on a practical scale and the more 
progressive hotels there have installed 
receivers for the benefit of their guests. 
The writer personally supervised the in- 


haps the most efficient installation on 
the islands. 

Due to the distance from the States 
(some 700 miles) and the necessity of 
having a loudspeaker reception and other 
exacting requirements, there were 
numerous problems to be overcome be- 
fore the set could be operated satis fac- 
torily. The manner in which these diff- 
culties were solved is of interest to 
broadcast enthusiasts, who desire to 
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achieve the same excellent results with 
their own apparatus. | 

As the apparatus was installed pri- 
marily for the entertainment of visitors, 
it must first of all be capable of “‘deliver- 
ing the goods” consistently. Signals 
were required of sufficient intensity to 
comfortably fill a good-sized music 
room. 

The set must not be a Flewelling or 
conventional single-circuit tuner, or any 
other type of apparatus which radiates 
comparatively powerful continuous waves 
when the circuit is oscillating! (The 
British government is as emphatic on 
this point as our own government is 
lax.) 

The apparatus must be of a design 
easily operated by one unfamiliar with 
the eccentricities of the more compli- 
cated radio circuits. 

The installation must be capable of 
materially reducing the interference 
from the government station, BZB, op- 
erating a spark set on 450 and 600 me- 
ters less than two miles away! 

During periods of heavy static, means 
must be provided for earphone recep- 
tion of the news and stock reports which 
are daily posted on the radio bulletin 
board in the lobby of the Belmont 
Hotel. 

The majority of these requirements 
rest greatly on the selection of appa- 
ratus, and were met in part, by decid- 
ing on a variocoupler two-variometer re- 
venerative set of reliable manufacture. 
A set of this type combines remarkable 
selectivity, reducing the interference 
problem, with high efficiency and ease of 
operation. Using a good antenna and 
ground, with a single step of power 
amplification (in all, three stages of 
audio-frequency amplification) such a 
set gave powerful signals on a loud- 
speaker up to a distance of 500 miles 
over land, and at least double that dis- 
tance over water. This installation, in- 
cluding a radio-frequency amplifier 
which ordinarily was not used, 1s shown 
in Figure 1. 
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The antenna system was of triple 
importance; several antennas were ex— 
perimented with before results justi— 
hed the expense of a permanent in— 
stallation. A good antenna for ordinary 
reception was the’ least of our difficul- 
ties. The hotel is located on an ele- 
vation overlooking the picturesyue Ham- 
ilton harbor, and a single wire strung 
from the tower of the hotel to a neigh- 
boring tree would furnish an antenna 
far superior to the average. However. 
taking directional possibilities into con- 
sideration (an important effect that is 
almost entirely ignored by the ma- 
jority of enthusiasts) an antenna, 175 
feet long. was swung from the hotel 
proper to the Casuarinas annex, running 
north and south, with a 50 foot lead-in 
taken from the northern end. While this 
did not give quite so efficient reception 
from the States as would an east to 
west, or southeast to northwest an- 
tenna (lead-in taken respectively from 
the west or northwest end), it fur- 
nished the greatest possible discrim- 
ination against the interfering signals 
from BZB two miles to the south. It 
was a compromise justified by results. 

A smaller antenna, running east to 
west (lead-in taken from the west) was 
swung on insulators under the roof of 
the southern veranda. Tt was practi- 
cally an indoor antenna, 25° feet above 
ground, having a total length, including 
lead-in, 75 feet long. and it was used 
with the radio-frequency amplifier. Due to 
the fact that the radio-frequency. set, of 
the tuned-plate type. is an excellent fac- 
tor in the elimination of interference, it 
was thought best, in this case, to avail 
ourselves to the greatest possible advan- 
tage from the directional possibilities of 
the smaller antenna, The loop shown in 
the illustration also played an important 
part in our receiving achievements, 

The radio- frequency amplifier, as be- 
fore mentioned, was not essential to 
loudspeaker reception under good con- 
ditions. At no time did it greatly in- 
crease the signal strength of stations 
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From a photograph made for PopuLar RADIO 
THE COMPLETE RECEIVING INSTALLATION 


Figure 1: This set includes the tuned radio-frequency amplifier (on the table at 

the left), the twin-variometer, variocoupler tuner (center), the two-stage, audio- 

frequency amplifier (in the cabinet underneath the loudspeaker) and the single 

stage of power amplification (at the right). The edge of the directional loop-trap 
is shown in the upper right-hand corner of the photograph. 


on the Atlantic seaboard, and so, as it 
complicated tuning, it was eliminated 
except for the reception of stations 
over 1,000 miles distant (in which case 
this form of amplification was a great 
help), and on nights when 600-meter 


interference or static was particularly 


bothersome. In the first case, the radio- 
frequency amplifier was used in con- 
junction with one of the regular anten- 
nas, with the result that the RM from 
the naval spark station was scarcely 
audible. In the case of heavy static, the 
loop antenna was brought into action, 
which, totally eliminating the “strays,” 
enabled the operator to copy press and 
stock reports. Also, several of the 
nearer stations (6 to 700 miles) could be 
brought in with fair audibility on the 
loudspeaker. It was on loop reception 
that the radio-frequency amplifier proved 
its merit. 
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RADIO FREQUENCY 

A radio-frequency amplifier of the 
tuned-plate type is not difficult to build, 
and, as a single stage is equal to two 
steps of the transformer-coupled de- 
sign, it 1s economical in both construc- 
tion and operation. The circuit is 
shown in Figure 2, which also indicates 
the preferred layout of the instruments 
in which various inductive and capaci- 
tative feed-back effects, disastrous in 
this system of amplification, are ob- 
viated. The condensers are shielded 
with twin plates (foil may be used) 
connected to each other and to the 
negative connection of the “B” bat- 
tery. The shielding, as well as ver- 
nier adjustments on the condensers, 
not merely facilitate tuning, but it is in- 
dispensable to the most efficient opera- 
tion of the set. 

The condensers 


may be standard 
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II-plate variables, mounted on opposite 


sides of the panel. The inductance, 
LI, is the primary of a variocoupler, 
or it may be made by winding 60 
turns of No. 22 S.S.C. wire on a tube 
three and a half inches in diameter. 


Tze coil should be tapped every fifth 


turn, one tap (on the panel) being left 
open for loop reception. The binding 
posts, one, two, and three, are arranged 
so as to permit either loop-reception, 
condenser-shunted (posts one and two- 
three, the last two shorted) or antenna- 


ground reception with condenser-shunted 


(same connections .as for loop) and 
antenna-ground reception with con- 
denser in series (binding posts two and 


three). 
Potentiometer Rl, is a 200 to 400-ohm 
instrument. The tube should be a 


“hard” one, and the plate voltage in 
the neighborhood of 100 volts. 

The output coil, L2; is an L-50 honey- 
comb coil, or a two-bank inductance 
with twenty-five surface turns (for 
broadcast reception). In operation, 
L2, is placed in inductive relation to 
the detector grid circuit, i.e., within 
three inches of the secondary of the 
tuner. In a three-coil honeycomb set, 
this is most easily accomplished by 
utilizing the primary (an L-50 coil) as 


the output winding; while in the case_ 


of the twin-variometer regenerative set, 
the output coil may be placed on top of 
the cabinet over the variocoupler (Fig- 
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ure 1). Hence the tuned-plate radio am- 
plification is to be particularly recom- 
mended to the amateur who desires to 
add radio-frequency amplification with- 
out making any internal alterations in 
his present equipment. 

In thus supplementing a single-circuit 
receiver, the tuned amplifier is doubly 
useful in that it effectually blocks what- 
ever energy the receiver would ordi- , 
narily radiate when oscillating. How- 
ever, the amplifier itself is a powerful 
oscillator when not properly stabilized 
by the adjustment of potentiometer RI. 
When the amplifier is in an oscillating 
State, it transfers energy not only to 
the antenna but also to the receiving 
set, where it is likely to be mistaken 
for the beat-note of a broadcasting sta- 
tion. For obvious reasons this should 
be avoided. | 

It was found that some experimenta- 
tion with the antenna system was neces- 
sary in order to secure the best results 
with this method of intensification. 
Using the large antenna, reception was 
considerably improved, and tuning 
greatly simplified by eliminating the 
ground. This also reduced 600-meter 
and 450-meter interference. Using the 
shorter antenna with ground, while not 
affecting audibility, increased the dis- 
tance which could be received. This was 
probably due to the more marked direc- 
tional effect of the smaller antenna. 
Tuning, however, was more critical. 
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THE CIRCUIT FOR THE TUNED-RADIO- 110 
FREQUENCY AMPLIFIER * — + 
Ficure 2: One tube is used and the input and output iI 


circuits are tuned by means of two variable con- 


densers, VC1 and VC2. 
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THE DIRECTIONAL WAVETRAP 


FicurE 3: How the loop and the variable con- 


denser are included in the antenna circuit to 
eHectively cut down local interference. 


The best results of all were obtained 
using both antennas and no ground, the 
smaller antenna being employee as a 
counterpoise ! 

The writer has hinted that tuning the 


radio- frequency amplifier is a delicate 


achievement, but by applying the fol- 
lowing procedure, the knack is soon 
acquired. 

Having turned the potentiometer com- 
pletely to the right (or to the side con- 
nected to the negative B“ battery) the 
receiver proper is first adjusted, by 
means of the tickler or plate variometer, 
so that the circuit is oscillating on ap- 
proximately the wave it is desired to re- 
ceive. The dial of the antenna con- 
denser, and the inductance switch are 
also set at the correct wavelength; or, 
if this is the initial attempt at tuning, 
at half their full values. Moving the 
output condenser slowly by means of the 
vernier adjustment from zero upwards, 
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the grid variometer (variometer set) or 
secondary condenser (honeycomb set ) 
is twirled back and forth until the 
squeal or beat-note of the incoming sta- 
tion is brought in at its greatest inten- 
sity. (No energy will be radiated dur- 
ing this procedure, as would be the case 
were the radio-frequency amplifier not 
in the circuit.) The antenna condenser 
and inductance switch are now varied. 
again increasing the intensity of the 
squeal to a still higher maximum. At 
this point a zero beat is effected (the 
pitch of the whistle lowered until it dis- 
appears) and local oscillations just 
stopped by turning back the regenera- 
tive control (tickler or plate vario- 
meter). Slight changes are next made 
on the variometers and condensers, after 
which the final adjustment is effected 
with the potentiometer, which is turned 
up to the point just below where the sig- 
nals become distorted. 

Although the above directions may 
appear complex, the difficulties will van- 
ish during an evening 8 experimentation. 


THE LOOP : 

The loop designed for broadcast re- 
ception with the foregoing amplifier was 
of the solenoid type, three feet square, 
and wound with nine turns of wire. 
spaced one half inch. Tuning with the 
loop is identical with the process just 
described, excepting that one edge of the 
loop is first pointed in the approximate 
direction of the transmitting station. 

The loop is especially satisfactory for 
reception through heavy local interfer- 
ence and static. However, through fur- 
ther experimentation with the coil an- 
tenna, another system of interference 
prevention was evolved which the au- 
thor has termed a “directional wave- 
trap.“ By means of this device forced 
oscillations from BZB were reduced 
without the corresponding great drop in 
signal intensity that accompanies straight 
loop reception. 

The ordinary wavetrap is nothing 
more than an inductance shunted by a 
variable condenser, which, placed in 
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series with the antenna, absorbs certain 
frequencies or wavelengths which it is 
desired to eliminate. However, a wave- 
trap of the usual design, tuned to 600 
meters, will absorb energy from nearby 
waves, so that the strength of signals 
within 200 or 300 meters of the resonant 
frequency will be decreased. 

While endeavoring to strike a happy 
medium in wavetraps, whereby the naval 
interference would be considerably re- 
duced without an unjustifiable drop in 
360-meter intensity, it occurred to the 
writer to utilize the directional property 
of the loop, hoping, in some manner, to 
absorb still more of the interfering sig- 
nal. Carrying out the idea, the loop, or 
more exactly four turns of it, replaced 
the coil in the conventional wavetrap. 
The cutting down of the number of 
turns was compensated for by an un- 
usually large variable condenser (.002 
mfd.) by which they were shunted, it 
being the approved procedure in wave- 
trap* design to reduce the inductance 
while increasing the capacity. (re-estab- 
lishing resonance) which permits the 


*Subsequent investigation has verified the theory 
of the directional trap suggested by the author, while 
also revealing the ct that this system has been 
known for some years, being employed in certain 
government sets during the war. Other experiment- 
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by-pass of the higher frequency (lower 
wave) currents. 

This arrangement (Figure 3) was re- 
markably satisfactory, both from the 
standpoint of the elimination of BZB 
and the comparatively negligible effect 
on broadcasting. The fact that the de- 
gree of interference reduction varied 
considerably in accordance with which 
side of the loop was pointed toward the 
offending station, suggested the theory 
that the directional elimination is due to 
currents set up in the loop, exactly iden- 
tical to those being received on the out- 
door antenna, but differing from them 
in phase (when the coil is correctly 
pointed) by 180 degrees, and so tend to 
“buck” or nullify the received currents. 

The directional wavetrap is apparently 
superior to the conventional trap only 
on nearby stations, where the counter 
oscillations set up in the loop are suffi- 
ciently powerful to affect the incoming 
signals. However, it can doubtless be 


- used to an advantage by enthusiasts 


located within five miles of naval or 
commercial stations. 


ers have placed the loop-trap in series with the de- 
orny grid circuit, bucking the oscillations in the 
secondary, in which sition it is quite probable that 
the system will be effective for greater distances than 
those successfully experimented with by the writer. 


A RADIO STRAW-RIDE 
Entertainment need no longer be exclusively confined to amateur local talent on 
such old-fashioned rural dissipations as pictured above—at least not as long as a 
loop aerial and a loudspeaker will pick up the world’s best broadcasting! 
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THE CHANGE-OVER SWITCH 
This enables you to charge your battery or connect it to your receiving apparatus 
in a single operation. 


HOW 


TO MAKE 


A BATTERY-CHARGING PANEL 
Ata cost of about $20.00 


Do you have to disconnect the wires from your battery to your set when you 


charge your battery? 


Did you ever accidently let the two wires short-circuit? 
Did you ever connect the positive to the negative by mistake? 


Is the necessary 


labor to disconnect and reconnect vour battery-charging. apparatus irksome? 
| How to simplify these operations is told in this article by— 


` 
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ERE is a simple charging panel 

which makes it possible for the 
operator to put his battery on charge by 
merely pushing in one switch and, after 
the battery is charged up, to start his 
set going again by merely pulling out 
the same switch. 

Moreover, in this charging panel pro- 
vision is made for reading the voltage 
of the battery at all times by merely 
pushing a button, and for reading the 
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specitic gravity of the acid solution at 
any time by means of the hydrometer 
which is mounted in a handy position. 
Many a good battery has been abused 
by overdischarging merely because a 
convenient means for charging the bat- 
tery was lacking, and the much needed 
charge was repeatedly postponed until 
serious damage to the battery resulted. 
Every radio installation that requires the 
use of a storage battery should not be 
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considered complete without some such 
device as is herein described. 

This charging panel is equipped with 
a unique switch, which performs sev- 
eral duties at once. It was first de- 
signed to transfer from transmitting 
to receiving, or vica-versa. It is pro- 
vided with two double-throw blades and 
one single-throw blade and it is mounted 
on an attractive marble base; further- 
more, it passes the Under writer's speci- 
fications for 125-volt service up to 30 
amperes. This puts official approval on 
the scheme for connecting it into the 
domestic power supply for charging the 
storage battery. 


The Parts Required 


The parts required for building this charg- 
ing panel, are listed below: 
A—Trumbull triple- pole 
(radio type) ; 
B—storage-battery voltmeter, 0-6 volt or 
0-10 volt range, panel type. (Weston, 
Westinghouse, General Electric or anv 
other good make should be used): 


transfer switch 
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C—Testright 
outfit; 

D- drip glass and glass holder (an ordinary 
lavatory fixture may be employed). 

E—a vacuum- tube battery charger or other 
types of battery chargers (which oper- 
ate on the vibrator principle) may, of 
course, be used; 

F-—6-volt, 100 ampere-hour storage battery: 
any reliable make can be used; 

G—binding posts, large insulated type: 4 
are required; 

H—front panel, 18 inches by 18 inches by 
3g inch, three-ply board; 

I—base, 12 inches by 16 inches by 7% inch 
plank ; 

J—braces, 1 inch by 2 inches by 20 inches 
long, pine, cypress, oak, or any strong 
wood; 4 are required. (Vertical pair 
will be 18 inches) ; 

K—brass clip (for holding hydrometer) ; 
this may be made from strip brass, or 
it may be purchased at any hardware 
store; 

L—push-button, as is used on door bells; 

M—30 feet of No. 16 rubber-covered elec- 
tric-light wire; 

N—flat-head, brass wood screws, 1½ inches 
long ; 12 are required: 

O. pint can of black- asphaltum varnish; 

P hard- rubber tray (a photographer's de- 
veloper tray will do. 


battery hydrometer syringe 


THE FRONT AND SIDE VIEWS OF THE CHARGING PANEL 


Ficure 1: 
the charger, the battery, 


This drawing shows in detail the layout for the various instruments: 
the change-over switch, 


the voltmeter, the hydrometer 


mounting and the drip cup. 
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GRAVITY 


CURVE SHOWING CONDITION OF THE BATTERY DURING CHARGE 


FIGURE 2: 


It will be noticed that as the battery is put on charge, the specific 


gravity of the solution increases from 1,200 up to 1,250 (at half charge) and up 


to 1275 (when the battery is fully charged). 


This curve shows how tmportant 


the hydrometer ts in determining when your battery needs charging or when it is 
charged enough. 


How to Assemble the Parts 


When the experimenter has acquired all the 


items on this list, the panel, frame and hase 
should be assembled. 

First fasten the front panel H, to the two 
upright braces J, which should be located 
just one inch in from each edge. Three 
screws should be used for this purpose, on 
each brace. 

Next, the back braces J should be attached 
to these front braces at the top. and run 
down to the sides of the base I, near the 
back, and secured with screws. The front 
panel H should be secured to the base I 
along the lower front edge with three screws. 

Now trace around the edges of all the units 
to be mounted on the front of the panel H 
in their proper positions, and mark the loca- 
tions of all holes to be drilled. Be sure to 
include the eight holes for wires to pass 
through the panel beside the eight terminals 
on the transfer switch A, two holes for wires 
to the voltmeter B, two holes for wires to 
the push-button L, and four holes for the 
binding posts G, two of which should be 
located near the center of the left-hand edge 
of the panel and the other two near the right- 
hand edge, directly opposite. Three holes 


about one inch in diameter should be drilled. 


directly in front of the position occupied by 


the rectifer, so that the operator may observe 
(through the front of the panel) whether the 
recufier bulb is lighted or not (if.the vacuum- 
tube type of charger is used). 

After all these holes have been drilled, the 
woodwork should be given a generous coat of 
the black-asphaltum varnish (item O) and be 
allowed to dry thoroughly. 

Next, mount the various units in their 
proper positions on the front of the panel H. 
Be sure to set the switch A so that the switch- 
handle is up. 

Now place the storage battery F in the hard- 
rubber tray P, behind the panel H, on the 
hase I, with the positive terminal to the right 
and the negative terminal to the left. 

Behind the right-hand side of the panel H. 
locate the rectifier E. as indicated in the 
diagram (Figure 2). Move this about, a little 
one way or the other, until it is in the most 
advantageous position for observing the bulb 
through the peepholes in the panel H. 


How to Wire the Unit 


Now the unit 1s ready for wiring. 

It will be found that the kind of wire 
specified under item M is sufficiently rigid to 
retain its shape without any supports other 
than the terminals to which it 1s connected 
in the circuit. Make all connections as shown 
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THE WIRING DIAGRAM FOR THE INSTRUMENTS 
Ficure 3: By following the connections indicated in this schematic drawing you 


whether you are charging it or using it 


may be sure that your battery will always be connected with the correct polarity, 


to supply your set with the necessary 


current for lighting the filaments. 


m the diagram (Figure 4), running wires 
along rear of panel, and carefully check the 
work when the job is finished. 

Be sure to see that the wire marked positive 
on the rectifier output, runs to the upper 
oe terminal of the switch A, and that 
oe negative output wire of the rectifier goes 
o the upper left-hand terminal of the 
switch A. 
a positive side of the storage battery 
1 be connected to the right-hand center 
1 155 the switch A. and the negative side 
he litho battery should be connected to 
Th “hand center terminal of switch A. 

la N Peer left-hand binding post on the 
i 3 should be connected to the lower 
= “hand terminal of switch A, and also to 
ne side of the voltmeter B. 

ihe oh left-hand ene post on panel 

Wurd be c cted to. the: lee N left: Had 

terminal on switch A . “to one vite. l 
Ot the push-button L; the other side of push- 
button L should be connected to the remaining 
side of voltmeter B. 

The upper center terminal of switch A 
should be connected to upper right-hand bind- 
ing post on panel H. 

One side of rectifier input should be con- 
nected to lower right-hand binding post on 
mnel H. and other side of rectifier input 


should be connected to lower center termina! 
of switch A. 

This completes the wiring part of the job 
All wires should be run straight and square. 
following the course shown in the diagram 
(Figure 4). 


How to Operate the Panel 

Locate the charging panel as close to the 
radio set as convenient and run a pair ot 
wires from the 6-volt DC output, at the left 
of the panel, to the filament binding posts of 
the radio set; be sure to get the polarity right 

Next, connect the 110-volt AC line to the 
two binding posts at the right-hand side of the 
charging panel. 

When the handle of the switch A ts pushed 
in, the battery F is disconnected from the 
radio set, is reconnected. to the, output of 
gye rxetiſun dt the kan nuzuent te ireotiher. 
l connected fo’ the volt AC lite: thus 
the process of charging the battery is begun 

During this charging process the specific 
gravity of the acid solution in the cells of 
the battery may be read from time to time. 
and a watch may be maintained on the prog- 
ress of the charge in this manner. 

A chart showing the relationship between 
the specific gravity of the acid solution and 
the charge. is shown in Figure 3. 
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After expelling all the acid solution from 
the hydrometer syringe, it is returned to its 
position in the clip on the front of the 
charging panel, so that the lower end will 
set into the drip glass, thus avoiding any 
possibility of damage from this acid. 

When the battery has reached a fully- 
charged condition, it is necessary merely to 
pull out the switch A—all the way out—and 
the battery F is at once disconnected from 
the rectifier E, and the rectifier is disconnected 
from the 110-volt AC line; at the same 
time the battery is connected once more 
to the radio set, without the irksome job 
of changing any wires. 

Whenever it is desired to read the voltage 
of the battery F, set the switch A in the last 
position mentioned (handle all the way out) 
and then push the button L. At any time 
when it is desired to have the battery totally 
disconnected from the radio set and the 
rectifier also, the switch A may be set half 
way between the two extreme positions,’ so 
that the blades do not engage either set of 
jaws. 

A pair of flexible wires with battery clips 
on each end may be kept handy, so that if 
desired the voltage of any single cell in the 
battery may be read separately from the 
others, by running these leads from the volt- 
meter to the cell desired. If the voltmeter 
reads backwards, it means that the connections 
are reversed. 

In charging a battery, the charge should 
be continued until the cells begin to “gas” 
freely (that is, to emit bubbles), and carried 
on for about one hour after this point has 
been reached. The little vent caps on top of 
each cell should be unscrewed and laid loosely 
on top of the opening during the charge; this 
prevents dust and dirt from entering the cells 
and at the same time avoids the possibility 
of confining the gas that is generated during 
a charge. 
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A MINIATURE LOOSE-COUPLER THE SIZE OF A WATCH 


This baby tuncr, made by M W. 
length range as its larger brothers. 


Obermiller, covers the 
It may be used with a crystal detector or with 
the more modern vacuum-tube de tector. 
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It should be remembered that the acid in 
the solution does not evaporate. but that the 
water in the battery solution does evaporate 
and requires replacement. Add sufficient dis- 
tilled or approved water to each cell before 
commencing the charge, to cover the plates of 
the cells about a half inch. 

When reading the specific gravity of the 
electrolyte in each cell of the battery, draw 
sufficient solution up into the hydrometer 
syringe to float the hydrometer clear of top 
and bottom, being sure to exert no pressure 
on the bulb while taking the reading. The 
figure at the level where the surface of the 
solution circles the hydrometer-float is the 
specific gravity. When the reading drops to 
about 1,195, the battery should be placed on 
charge. It should never. be allowed to go 
below 1,150. A fully-charged battery should 
read about 1,280. An old battery will not quite 
come up to this figure on full charge. 

Keep the top of the battery clean and wipe 
a thin coating of vaseline over all metal parts 
on the battery, including the terminals and 
connection bars. After charging and after 
replenishing the water in a battery, it. is best 
to wipe off the top of the battery and all parts 
exposed to moisture, with a rag. A fully 
charged battery of three cells should read a 
little over 6.6 volts on the voltmeter. Near 
the end of the safe discharge period, the 
voltage (under load) will drop to about 5% 
volts for a comparatively new three-cell bat- 
tery. When near the danger point the voltage 
will drop off rapidly. 

Dimensions have been avoided in describing 
this unit, so that the man who builds it will 
not be tied down to any particular devices 
or apparatus, but can use whatever equip- 
ment he has already purchased, together with 
a few extra parts needed to complete the job. 
The satisfaction obtained from good battery 
service will more than repay for the work 
required in building this appliance. 


same broadcasting wave- 


There are two sliders for the primary 


circuit and the secondary is tuned by means of a variable condenser. 


THE TWO-SLIDE TUNER, NON-REGENERATIVE CIRCUIT 


Cost of parts: Not more than $13.00 (Note: the rheostat, which controls the brilliancy 
he costs of tubes and batteries are con- of the filament. 
sidered “extras” and are not included in Ease of construction: Extremely simple.“ 
the costs given in these descriptions). Approximate range: 100 miles. 5 
slectianty* Fa; Outstanding features: This is probably the 
e Fair. : next set for the beginner to build after he 
Operation: An easy vacuum-tube circuit to has experimented with the crystal receiver 
tune. There is one slider for the antenna and found out how it works. This cir- 
circuit and one for the secondary circuit. cuit will give good clear signals. It can- 
he only adjustment for the detector: is not re-radiate. 


“(See Popurar RAO, October, 1922, page 148, fur constructional details.) 


100 BEST HOOK-UPS 


INSTALLMENT NO. 4 


N this series of hook-ups is being published—for the special benefit of 

the radio novice who is undecided as to just what circuit he wants— 
100 of the best radio receiving circuits, each thoroughly tested. The 
approximate ranges given here are averages based on actual records made 
with receiving sets throughout the country. During the summer the actual 
ranges may fall to 50 percent of the value given, while in the winter, in 
the best of conditions, the actual ranges may exceed the values given by 
as much as 500 percent. All of these circuits have been described in 
detail in previous issues of Poputar RADIO. 
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ANTENNA 


TUNING 
CONDENSER 


FEED-BACK 
CO/L AUDIONM 


DETECTOR 


6 VOLTS 


GROUND 


THE SINGLE-CIRCUIT REGENERATIVE RECEIVER 


the fact that it re-radiates strongly. In 
other words, while it is being used for re- 
ceiving, it generates radio- frequency cur- 
rents in the antenna system which cause 
radio waves to be sent out to produce 
interference in other receiving sets in the 
neighborhood. In the hands of an expert 
operator this might not happen but in the 


Cost of parts: Not more than $20.00. 

Selectivity: Poor. 

Operation: Simple. 

Ease of construction: Not complicated.* 

Approximate range: 500 miles. 

Outstanding features: Easy to build and easy 
to operate; much simpler than most re- bi 
generative circuits. The great drawback hands of an average radio fan it is almost 
to the use of this circuit, however, lies in sure tu be the case. 

(See Popvisar Ranta, November, 1922. paxe 192, por constructional details.) 


s 
4. 


THE THREE-TUBE, CIRCUIT TUNER 


Cost of parts: Not more than $40.00. 
Selectivity: Excellent. 


Ease of construction: Not complicated. Be 
sure that the best parts are obtained, and 
the results will exceed expectations. Poor 
parts will render the circuit useless.“ 

Approximate range: 2,400 miles. 

Outstanding features: Loudspeaker reception 


Operation: Very simple. There is one dial 
which controls the wavelength and one 
dial which controls regeneration. This dial 


can be set for the whole band of wave- 
lengths over which regencration will be 
constant. 


from distant broadcasting. Regeneration 
is independent of wavelength. Best sensi- 
tivity and selectivity. 


“(See Porursar RADIO. Mav, 1923; also guet, 1923, re 165, for constructional details. 
$ X , K 
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CONDUCTIVELY COUPLED, TUNED-PLATE, SINGLE-TUBE CIRCUIT: 


Cost of parts: Not more than $23.00. 
Selectivity: Only fair. 

Operation: Simple. A variable conde enser is 
used for wavelength control and a vari- 
ometer is used in the plate circuit to con- 
trol regeneration. 


Ease of construction: Not complicated.“ 


Approximate range: 500 miles. 

Outstanding features: This modification will 
tune a little better than the straig:.t single- 
circuit set, and can be kept in more stable 
operation by means of the potentiometer. 
The set is guilty, however, of permitting 
interfering re-radiation in the hands of 
the inexperienced operator. 


“(See Porurar Rapio, June, 1923, page 430, for constructional details.) 
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TWIN-VARIOMETER, VARIOCOUPLER REGENERATIVE CIRCUIT WITH TWO 
STAGES OF AUDIO-FREQUENCY AMPLIFICATION 


Cost of parts. Not more than $45.00. 
Selectivity: Good. 
Operation: Difficult. 
ase of construction: Just an ordinary ac- 
quaintance with tools and some ability in 
wiring up the circuit is necessary.* 


*/Sce Popurar Rapio, October, 1923. 


Approximate range: 
Outstanding features: 


1,200 miles. 

All the tuning is in- 
ductive and this makes for louder signals, 
at a slight loss of selectivity. Both tun- 
ing and regeneration are controlled by 
variometers. 


page 329, for constructional details.) 
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MODIFIED COLPITTS REGENERATIVE CIRCUIT 
Cost of parts: Not more than $15.00. to control regeneration. 
Selectivity: Fair. Ease of construction: Very simple.“ 


Operation: Extremely simple. There is one Approximate range: 500 miles. 
tuning control, a variable condenser, and = Outstanding feature: Simple to build an‘ 
the rheostat is used as a simple means operate. It re-radiates. 


"(See Porersk Ranto, October, 1923. taye 329, faor constructional details) 
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TRIPLE-COIL HONEYCOMB REGENERATIVE RECEIVER WITH TWO STAGES 
Ok AUDIO-FREQUENCY AMPLIFICATION 


Cost of farts: Not more than $45.00, worth the extra trouble, and the amplifier 

Selectivity: Good. will make the set suitable for loudspeaker 
reception.* 

Approximate range: 1.200 miles. 

Ease of construction: The building of such a Outstanding feature: The set can be used for 
set is more difficult than the single-circuit reception on any wavelength range h 
tuner but better results in tuning will be merely changing the size of coils. 


Operation: Rather difficult to tune. 


ce Popviar Rinio, Iprit 1923, page 308, for constructional ie. 
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TUNING 
CONDENSER RADIO FREQ. 
TRANS. 


GR/D LEAK 


DETECTOR 


20 VOLTS 20 VOLT. 
© OAAS Untill lai 


= 6 VOLTS 
| 3 


200 OHMS 
— ONE STAGE OF RADIO-FREQUENCY AMPLIFICATION 
zi AND A REGENERATIVE DETECTOR CIRCUIT 
Cost of parts: Not more than $40.00. quaintance with tools and some ability in 
Selectivity: Good. wiring up a circuit is necessary.* 


Operation: Fairly simple. The antenna tun- l . a . 
ing is done with a variable condenser and a Approximate range: 800 to 1,000 miles. 


tapped coil and regeneration is controlled Outstanding features: Radio-frequency ampli- 


* in the two circuits by a potentiometer and fication gives clear reception even from 
a variometer. distant stations and the regeneration used 
Ease of construction: Just an ordinary ac- in combination helps in sensitivity. 


*(Sec Poul Rapio, November, 1922, page 104, for constructional details.) 


FOUR-TUBE REFLEX WITH THREE STAGES OF RADIO-FREQUENCY AMPLI- 
FICATION, VACUUM-TUBE DETECTOR AND TWO STAGES 
OF AUDIO-FREQUENCY AMPLIFICATION 


Cost of parts: Not more than $60.00. cated. There are a number of precau- 
Selectivity: Excellent. tions that must be taken to get the cir 
Operation: Very simple. Just one control for cuit to function properly.* 

tuning—a variable condenser connected Approximate range: 1,000 miles (on a loop 

! in shunt to the loop. Regeneration is con- antenna). 

trolled in the radio-frequency circuits by Outstanding features: No outdoor antenna 
means of potentiometers. needed for DX reception. Simplicity ot 
Fase of construction: More or less compli- tuning. No crystal detector to bother with. 


| ee Popuiar RADIO, November, 1923, page 418. for constructional details.) 
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“CLASSES IN THE NORTH ATLANTIC STATES WILL NOW COME TO ORDER” 
Such ts the startling announcement that may conceivably be made when teachers 


broadcast their lectures to the schoolrooms within radio range. 


The above picture 


shows Mr. Frank A. Rexford, head of the Civics Department of the New York City 
High Schools, broadcasting a school lecture as part of a demonstration to illustrate 
the application of radio to the educational field. 


Teaching School by Radio 


An experiment in broadcasting that points the way to 
what may prove to be an extraordinary development 
in our scheme of education 


By FRED SIEGEL 


ADIO has been discovered again— 

this time by the educators. After 
watching this new medium of communi- 
cation grow from a laboratory demon- 
stration to a tremendous power, they 
concluded that there might be some 
place for this new science in the process 
of education. So they have been ex- 
perimenting with it as a medium for 
disseminating education. 

Specifically, the public schools of New 
York City have been experimenting with 
it. 

The methods by which radio was in- 
troduced into the classroom are suffi- 


ciently novel to warrant the following 
report of the experiment, which was 
conducted at the Haaren High School in 
collaboration with broadcasting station 
WIZ: 


The first demonstration was with a lesson in 
machine calculation, stenography and type- 
writing. 4 

In the classroom was installed a receiving 
set; a similar installation was made at the 
Board of Education building. 

In the classroom were installed thirty-five 
accounting machines; to each machine was as- 
signed a student who had had one term of 
machine accounting. At the Board of Educa- 
tion, in the presence of the Board of Super- 
intendents and other educators, was also in- 
stalled an accounting machine with a student 
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operator, while at the broadcasting station 
there was a similar accounting machine with 
a student operator, by whose work the dictator 
was to be guided. | 

(Incidentally in the classroom at the high 
school were also four students from the ste- 
nography and typewriting department who 
took the speeches that were transmitted be- 
tore the lesson began; these speeches were 
copied, transcribed and delivered to the Board 
of Education, before the speakers reached that 
place an hour later.) 

A teacher conducted the lesson in machine 
accounting. Before he dictated the problems 
he explained to those who were listening in 
that the work of the day involved the four 


fundamental processes of addition, subtraction, | 


multiplication and division, and that the stu- 
dent operators were trained to work by the 
touch system and could devote their time to 
listening and thinking about the problems, 
rather than to the operation of the machines. 

Then the lesson began. 

The problem was dictated. Then there was 
a pause, in order to allow the operators to 
do the work. Then the answer was given. 
Each step in the computation of the problem 
was shown on the tape which the machine 
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printed. A visible record was made of pupils’ 
reactions; those who did not get correct an- 
swers were given personal attention after the 
lesson to correct any deficiencies in the knowl- 
edge. 

The results of the experiment proved that 
the class in machine accounting heard, under- 
stood, and did the work as well as they would 
have done if the instructor were present in 
the room during the dictation. One girl made 
a record of 95 percent on the test. 

Several weeks later a series of four other 
demonstrations of “education by radio” was 
held. The first was a model lesson in eco- 
nomics, and was conducted in regular class- 
room fashion. If every school within a 
radius of 500 miles had had a receiving set, 
the pupils and instructors in each of these 
schools could have heard how the subject was 
taught; they could have heard the questions 
propounded by the instructor and the responses 
of the pupils. The demonstration was consid- 
ered an excellent one from every point of 
view. 

The second experiment, held the following 
week, was a history lesson which was given 
to show an out-of-the-ordinary method of 
conducting a history recitation. In this in- 
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WORKING OUT PROBLEMS THAT COME INTO THE CLASSROOM BY RADIO 


Thirty-five accounting machines were used by as many students in this classroom 

of the Haaren High School in New York for solving problems in machine account- 

ing that were propounded by the instructor via station WJZ. In this manner classes 
could be conducted throughout the schools of a large arca. 
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stance, as inthe previous experiments, the class 
was present in front of the microphone. At 
the beginning of the lesson the teacher dis- 
tributed slips of paper to the class. He then 
proposed ten questions, each of which could 
be answered “yes” or “no.” As each question 
was read the pupil wrote either “yes” or “no” 
on his paper. After the questions had all 
been dictated the discussion began. 

“Mr. X how did you answer the first ques- 
tion?” 

Mr. X had answered “yes.” 

“Why did you answer ‘yes’ ?” 

Mr. X had to defend his stand. Mr. Y had 
answered “no”; he took exception to some of 
the statements of Mr. X. So the discussion 
began, with the instructor acting as umpire. 
The recitation did not revolve about the in- 
structor but was in fact a recitation in which 
every member of the class took part. The 
demonstration was of value to every teacher 
and pupil who listened in; it would have been of 
inestimable value to the teachers and scholars 
in the smaller schools throughout the east. 

The third demonstration was a shorthand 
and typewriting contest in which six high 
schools entered. The matter that was dictated 
was new to the contestants and of moderate 
difficulty. There were two tests, one of eighty 
words a minute for the less advanced students, 
and one at one hundred words a minute 
for the more advanced students. Each test 
was three minutes long. Before the test began 
there was a short practice dictation for all 
of the students to accustom themselves to 
dictation by radio. The winner of the 80 
word contest had but three errors, as did the 
winner of the 100-word. These demonstrations 
show the possibilities of the uses of radio for 
the giving of controlled tests of all types, as 
the students were in widely scattered places, 
yet each received the dictation under the 
same conditions. Such practice for students 
in all of the schools of a large territory could 
thus be handled by one teacher, dictating from 
the broadcasting station, while the transcripts 
of these practice dictations could be cor- 
rected by the students themselves under the 
guidance of one of their own instructors. 

The fourth experiment was a lesson in Com- 
munity Civics. The teacher concluded his 
lesson with an assignment of work for class 
the next day. In this demonstration we have 
an interesting instance of how the educational 
head of a large group could direct the work 
of the teachers and pupils in his particular 
subject over a wide area. In this case the broad 
general viewpoint was presented, with sugges- 
tions for further study, new developments 
were explained and the background was se- 
cured upon which the class teacher. could 
build and amplify to meet the needs of his 
own group of students. 


Interesting as these demonstrations have 
been, the real significance of them lies 
in the broader application of radio to 
our educational svstem—an application 
so broad, indeed, as to foreshadow a 
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change in our present-day conception of 


what “education” really means. For 
example: 
Training for citizenship forms an 


important part of the public school cur- 
riculum. The functions of the govern- 
mental agencies can best be described 
by those engaged in their performance. 
First-hand information is valuable and 
inspiring, but it would be physically 
impossible for the Governor (for ex- 
ample) to visit every schoolhouse in the 
state and describe the work of his office. 
This information is, of course, em- 
balmed in text books and it is duly 
studied in all the schools, but how much 
more meaning would this information 
have if the sound of the Governor’s 
voice penetrated the schoolroom, and in 
his own wav he told of his problems and 
the work of the state? 

It would not be at all impossible to 
induce the Governor to give an occa- 
sional talk to the school children of an 
entire state, or to induce other depart- 
ment heads to explain their activities, 
In this way the work of the teacher 
would be given more value and the pupil 
would be getting his information and 
inspiration from living sources. 

The whole world could be his fac- 
ulty! The schools in our larger cities 
are often honored with the presence of 
distinguished visitors, both from our 
own country and from abroad. The 
pupils in these schools are assembled 
to hear what these visitors have to sav. 
But how many children can hear them ? 
Only a room full. How much better 
would it be if these addresses could be 
broadcast to all of the children within 
the range of the sending station! In 
this way there would enter into the Lit- 
tle Red Schoolhouse the world’s com- 
manding figures in education, in science, 
in art and in statesmanship. 

The teachers in rural schools are usu- 
wily young people without much experi- 
ence as teachers, with even less training 
for their jobs than has the average 
teacher in city schools. The quantity 
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HOW THE SCHOOL TEACHER BROADCASTS HIS “RECITATIONS” 


In the headquarters of the Board of Education in New York the instructor pro- 
pounded school problems before the microphone that carried his voice by wire to 


station WJZ, where it was broadcast. 
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The problems were also worked out by 


students in the instructor's ofice; these students served as guides for the time 
required to complete the answers. 


as well as quality of their teaching 
should be the best possible. Any instru- 
ment, or device which would aid in at- 
taining this end is a great asset to the 
school and the community. Radio can 
enter here as a factor laden with un- 
limited possibilities. 

It is not inconceivable that the state 
may in time have its broadcasting sta- 
tions, and that each schoolhouse may be 
equipped with a receiver. The staffs 
at the broadcasting stations may consist 
of experts who may work out cọurses 


of study which would be printed and 
distributed to the various schools. Quiz 
questions and suggested readings could 
be supplied; at stated periods the classes 
with the teachers in charge might gather 
in front of the receiving set and listen 
to the lesson, as presented by the in- 
structor from the broadcasting station. 
After the lesson has been presented and 
fully covered, the follow-up work in the 
shape of written exercises or oral exam- 
inations could be conducted by the class 
teacher. In this way, it would be pos- 
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INSTRUCTION IN RADIO BECOMES PART OF THE SCHOOL COURSE 


Work in both recrption and transmitting has at least one extraordinary advantage. 
it teaches physical science in terms that the student can understand and in which 


he takes a practical interest. 


Courses in the theory and practice of radto are being 


incorporated in the curricula of both public and private schools. 


sible to standardize our teaching and 
raise it to a higher level. Uniform ex- 
aminations, which would be based upon 
the lessons covered and not merely 
upon a printed course of study, which 
allows a great latitude in interpretation, 
would then be possible. The questions 
could be read from the broadcasting 
station by the person in charge of that 
branch of the work, and the pupils 
could answer the questions after they 
were read. This type of uniform ex— 
aminations would admit of no oppor- 
tunity of knowing in advance, what the 
questions were to be. The other evils 
that go with the examination paper which 
has to be printed in advance and dis- 
tributed with the greatest secrecy, would 
thus be eliminated. 


All of these observations on the use 
of radio in the rural schools apply to the 
city school. Indeed, one of the great- 
est problems that confronts any school 
system is to obtain a constant supply of 
well-trained teachers. In this phase of 
educational administration radio can be 
of immeasurable assistance. Young 
teachers and teachers-in- training can 
learn a great deal by observing the 
teaching methods of their more experi- 
enced co-workers. It has always been 
difficult to arrange this type of observa- 
tion. If a microphone were installed 
in the classroom and the recitation held 
under ordinary conditions, any number 
of teachers might listen in on this reci- 
tation. New methods in teaching could 
be presented to all of the teachers of 
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that subject, with the resulting benefit 
to the school as a whole. 

In larger school systems, conferences 
could be called by radio; notices and 
instructions for the day could be an- 
nounced; special announcements could 
be distributed to all concerned, while the 
subject matter is still vital. In many 
other wavs, the efficiency of the educa- 
tional system could be increased by the 
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use of radio for broadcasting to classes. 

And some day it will be. 

A start has been made. There is a 
vast field still unexplored both for the 
school man and for the radio enthusiast. 
But the goal is worthy of the effort. 
Radio can be used in educational work 
in a useful and important way. It is 
up to the radio fan to point out those 
wavs to the school man. 


AN INDOOR ANTENNA THAT TUNES ITSELF 


This small loop consists of two windings on a square frame. These two windings 

act as the coils of a variometer so that the wavelength of the antenna may be 

adjusted by simply revolving the inner winding. Signals from any particular 

direction may be picked up by turning the two windings together on a vertical axis. 
The loop was built by M. W. Obermiller, a New York amateur. 


A 


LOOP C 


LOOP 


THE ELECTRICAL CIRCUIT CONNECTIONS 
lhis diagram shows how to wire up the various instruments used in the hook-up, 


so that they will function properly. 


Be sure that they are followed out EXACTLY 


in order to get good results, 


Howto UsetheFour-circuit Tuner 
—AS A PORTABLE SET WITH A LOOP AERIAL 


Here is a clever modification of the receiver described 

in the Max issue that makes a neat little portable 

receiver and which has given the author satisfactory 
results on local reception. 


URING the past summer, more than 

ever before, the attention of radio 
fans has turned to portable receiving 
sets. Few of these portable sets are 
self-contained; most of them require 
some sort of an antenna and a ground. 
If a loop antenna is used, the set re- 
quires the use of radio-frequency trans- 
formers, and only a few of these give 
good amplification from 200 to 600 
meters. 

As T have had such good results with 
the Cockaday circuit both with and 
without antenna and ground, the thought 
occurred to me to build a portable set 
that utilized this circuit in a more or less 
modified form. This circuit embodies 
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the following features: 

1. loop reception without the use of radio- 
frequency transformers or reflex circuits: 

2. uniform amplification over the entire 
wavelength range of from 200 to 600 
meters: 

3. freedom from static; 

+. portability. 


The following is a list of the more 
important parts that are required te 
build this set: 


A— Ultimate” cabinet: 

B—two 7-inch by 10-inch bakelite or hard 
rubber panels: 

C--two .0005 mfd. Cardwell variable con- 
densers ; 


D—one first-stage Cardwell transformer 
(9:1); 

I- one second-stage Cardwell transformer 
(412 :1); 7 


F —two .00025 mid. micon condensers: 


‘ 
~~ 
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HOW THE SET IS CONSTRUCTED 
This picture gives the manner in which the instruments are arranged in the cabinet. 
The various parts are designated by letters which correspond with those in the 
` list of parts and the wiring diagram. 
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G—one 2-megohm leak and mounting; 

H—nine binding posts; 

I—four l-inch lengths of hard 
tubing, 14-inch O. D.; 

J—30-ohm Klosner rheostat ; 

K—20-ohm Klosner rheostat; 

L—12 lengths of bus-wire; 

M—three UV-199 sockets; 

N—three UV-199 tubes; 

O—two dials; 

P—two dial verniers ; 

three jacks; 2 single closed and 1 single 
open; 

R—'%-pound of No. 22 D.S.C. or D.C. C. 
wire; 

S—miscellaneous screws. 


rubber 


The layout of the panel depends on 
the individual taste of the constructor; 
the same observation applies to the ar- 
rangement of the amplifier. 

The only details that need description 
are the loops. The door forms the 
frame for the loop. Four holes are 
drilled, one in each corner so that the 
square formed by them measures nine 
and one half inches on a side. 
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THE COMPLETE RECEIVER 


The face of the panel has a neat symmetrical 

appearance that would not be out of place in 

any home. The two large dials are the tuning 

condensers and the twa smaller ones are the 
rheostat controls. 
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Four 14-inch 8/32 round-head screws 
are slipped in with the heads outside. 
Over these screws are placed the 1-inch 
lengths of hard-rubber tubing. A nut is 
put on each screw and tightened up. 
This forms the loop frame. 

Securing the wire by means of a 
screw or small brad, wind on 13 turns 
of No. 18 D.S.C. copper wire and fasten 
the end. This is the main loop. Now 
start and wind the absorption loop right 
alongside of the first. This second loop 
has nine turns of wire. A small ter- 
minal block is fastened to the cover and 
flexible leads brought down to the bind- 
ing posts on the sub-panel, as shown in 
the illustrations. 

Small clips to hold the three-cell tubu- 
lar flashlight batteries are mounted in 
the top of the cabinet. The space below 
the sub-panel is large enough to contain 
the small “B“ batteries and still leave 
enough room for a small horn. 

This set may be used on an antenna by 
simply fastening the regular Cockaday 
antenna loading coil on the inside of the 
cabinet door and placing it in series with 
a single turn of wire around the two 
loops. The antenna and ground binding 
posts are then put on the inside of the 
door. In this way the set may be used 
with antenna and ground for DN, while 
the loop is used for local reception. 

It is very important that the con- 
densers used in the set have practically 
no dielectric losses and a minimum ca- 
pacity of less than .00002 mfd. The 
condenser should be of shielded con- 
struction with the rotor grounded. 

The tuning of the four-eircuit tuner, 
when used with a loop antenna, 1s done in 
the same manner as when the ordinary 
antenna circuit is in operation. 

The secondary condenser is emploved 
for picking out the various wavelengths 
and the stabilizer condenser is used for 
regenerative control. The loop must be 
turned with rotation about its vertical 
axis, to pick up stations in different direc- 
tions, and this is done by swinging the 
door on its hinges. 


Capacity 


Calculations 


AND THEIR APPLICA- 
TION TO THE ANTENNA 


Article No. 7 


Many considerations enter into the calculations 
of antenna capacity; such, for example, as 
height above ground, proximity of nearby 
buildings and other objects, and the shape and 
type of the antenna itself. Those of our more 
experienced readers who have been following 
this author’s series of helpful articles will 
profit by this newest contribution to the data 
he has already given them on the mathematical 
determination of antenna capacity. 


By SIR OLIVER LODGE, 
F.R.S., D. Sc., LL.D. 


HE capacity of a body depends not 

only on itself but on its surround- 
ings, especially on how near it is to 
other conductors. It also depends on 
the medium in which it 1s immersed. A 
condenser with glass or paraffin or mica 
or other insulating material between the 
plates has three or four times the ca- 
pacity which it would have if the plates 
were separated only by air. 

In estimating the capacity of an an- 
tenna, however. we have no medium to 
deal with except air, which is practically 
the same in this respect as absolute 
vacuum, or in other words, ether. For 
itis the ether of space and its properties 


on which electric capacity wholly 
depends. It is this which stores the 
energy in an elastic manner during 


charge, and yields it again during dis- 
charge. 

The conventional unit of capacity is 
the farad. which is able to hold one 
coulomb, or c.g.s. unit of electric quan- 
tity, when charged to the potential of 
one volt. Such a quantity of electricity 
can be supplied by a current of one am- 
pere flowing for ten seconds. This 
quantity is enormous, from the electro- 
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static point of view; and accordingly the 
cistern or capacity needed to hold it, at 
such low pressure as one volt, must be 
enormous too. Few of us have ever had to 
deal with one farad of capacity. We have 
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to be satisfied with a microfarad, that 
is to say, the millionth part of a farad. 
zut even that is too big for electro- 
static purposes; so we take the thou- 
sandth or even the millionth of that, 
and speak of millimicrofarads or even 
micromierofarads. 
Interpreting these 
lengths*, we may say: 


capacities as 


1 micromicrofarad= 9 centimeter 

1 millimicrofarad = 9 meters 

1 microfarad =9 kilometers 
while the length equivalent to a farad 
would reach far beyond the moon, 
twenty-four times the distance of the 
moon, or one-sixteenth of the journey 
to the sun. 

The figure 9 which enters into these 
relations is rather a nuisance, but is 
inevitable. It comes in because the 
square of the velocity of light is in— 
volved; and as that velocity in c.g.s. 
measure involves a 3, its square natu- 
rally contains a 9. For ordinary pur- 
poses it is sufficiently near if we con- 
sider a micromicrofarad as a centimeter, 
instead of 10 percent less. It would 
be the capacity of a knob two centi- 
meters, or rather less than an inch. in 
diameter. 

On this principle we can estimate the 
capacity of an antenna by eye. Ex- 
pressed as a length, the capacity of a 
vertical wire is just about one-twentieth 
of the height of the wire. Suppose the 
wire were 9 meters high. its capacity 
would be one-twentieth of 9 meters, that 
is, one-twenticth or .05 of a millimicro- 
farad. To get a single-wire vertical an- 
tenna of a whole millimicrofarad ca- 
pacity, it would have to be 180 meters, 
or about 600 feet high. 

But we must now consider this matter 
a little more strictly, and show how to 
calculate the capacity on orthodox prin- 
ciples. 

To get the capacity of an isolated wire 
of length |! and diameter d we have 
only to calculate 


*See appendix to Sir Oliver Lodge’s article in Sept., 
1923, issue PorULAR Rano. 
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l 
2 bats 


d 
or what is the same thing 


2171 
21 


log 10 


It does not matter what units 1 and d 
are measured in, provided they are ex- 
pressed in the same units, and the 
capacity will come out also in the same 
units; that is in units of length. To 
interpret that in millimicrofarads is easy 
enough in the light of what we have just 
been saying. 

Thus, suppose that the length is 60 
feet. and that the diameter is 1710 inch ; 
the above fraction 1s 


217K 60 13.02 13.02 
Se . 13 feet 
120X12 logip 14400 4.16 
logio E 


which is just about 1/20th of the length 
of the wire. This equals about 1 meter: 
so the capacity will be 10 millimicro- 
farad. Or take another example. using 
the upper of the two formulas above. 
Let the length of the vertical single 
antenna be 40 meters, and the diameter 
8 millimeter, 
The capacity 


40 meters 40 meters 40 meters 
C= — — — —02 ũ— a a u an 
8000 cenfim 2 loge 105 23 
2 loge S centim 


which again would practically be one 
twentieth, or 5 percent, of the length. 
for a little extra allowance must alwavs 
be made for the inevitable partial neigh— 
borhood of tlie earth. Interpreting this 
into conventional units of capacity we 
must divide by 9, and we find that it 
quals 40/207 or say 1/5 of a millimicro- 
farad. 

If the wire is verv thin. sav .008 
centimeter, its capacity would be rather 
less, but not much less; we should then 
theoretically have to divide the length 
by 27 instead of by 23. Or conversely, 
if the wire were thick, say 8 millimeters. 
which could be a thin rod, we should 
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ONE WAY OF TESTING THE CAPACITY FORM OF ANTENNA 
Such an antenna, pictured above, consists of two rectangular pieces of copper-wire 


mesh suspended 


rom a wooden frame by insulators. 
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One end of the tuning 


inductance is connected to one plate and the other end of the coil is connected 
to the remaining plate. 


have to divide the length by 18.4 to get 
the capacity. So in any practicable 
case we can estimate the capacity of a 
vertically arranged single wire as round 
about one twentieth of its length, with 
a 10 percent addition for the neighbor- 
hood of the earth. 

The capacity of a horizontal wire is 
reckoned similarly, only then the de- 
nominator of the fraction contains four 
times the height above the ground in- 
stead of twice the length of the wire. 

Suppose a horizontal wire at an ele- 
vation of 30 feet, of diameter 1/40th 
inch, and of any length 1, what would be 
its capacity. The formula is 


1 , 1 
4h 
2 op = 4.6 10g. - 


All we need to reckon is the denom- 
inator. 


Now 

4h 120 feet 

a ean 
So 


log! taiog. 57600=10:96 


And the capacity is ½ one twenty- 
second of its length. Every centimeter 
of this length is practically a micromi- 
crofarad. 

But the wire for a horizontal antenna 
would probably be somewhat thicker; if 
it was V inch thick instead of 1/40 inch, 
the denominator would become 16 in- 
stead of 22. A double wire antenna 


with a space of 2 or 3 feet between the 
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wires would have a capacity about 134 
times that of one of the wires. & quad- 


/ 


ruple wire would have 212 or 234 times 
the capacity of a single wire. 

Consider a four-wire antenna with 
the wires a yard apart, each wire 1 milli- 
meter diameter, and the whole arranged 
either vertically, or horizontally at half 
its length above the ground, say 10 
meters high and 20 meters long. Tach 
wire if alone would be likely to have a 
capacity roughly estimated at its length 
divided by 4.6Xlog,, 40,000, which is 21. 
So the capacity of the whole would be 
about 212 times the length of the an- 
tenna divided by 21, that 1s, 2.4 meters, 
or roughly about an eighth or ninth of 
the length of the wire grouping. If the 
wires were further separated, say by 2 
yards, the combined capacity would be 
rather greater, and might be three times 
that of a single wire. 


Ii. rue 


| might take a few examples to illus- 
trate that the capacity of a wire antenna 
does not depend very much upon the 
thickness of the wire. Consider a verti- 
cal or isolated wire 20 meters long. If 
its thickness is Od centim. or 2/5 millim., 
its capacity reckoned by the formula 
will be: 


1000 1000 1000 
= —— . U—vä— 2 — 80.85 
2000 Jog IP 11.513 
log — 077 


or say 90 centim, which is the same as 100 
micromicrofarads. 

If the thickness is 1/10 of the above, 
say 1/25 millim., the denominator of the 
above fraction will be 10° instead of 10°, 
and the capacity comes out 72 centi- 
meters, instead of 00. 

If, on the other hand, the wire is 4 
millimeters thick the denominator is 104, 
and the capacity comes out 110 centi— 
meters. 

I will take one more example, with 
the length expressed in feet and inches, 
to show that it does not matter what 
units are employed, so long as we deal 
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with them in common-sense fashion. 
Let 1 be 110 feet and d be .l inch. Then 
— will FF 

So, taking the log of this as the denomi- 
nator of the fraction whose numerator 
is the length, we find that the capacity 
comes out about 51% feet, or, with allow- 
ance for earth neighborhood, 6 feet. 
Every foot being 33 > micromicrofarads. 
We can think of this as the equivalent of 
an isolated sphere 12 feet in diameter 
or as 180 micromicrofarads. Capacity 
can always be expressed in linear meas— 
ure, but the ethereal constant K has al— 
wavs to be understood if any rational 
meaning is to be attached to the length 
Specification of capacity. But as K is 
unknown, it is conventionally taken as 
unity, when electrical quantities are spec- 
ined on the electrostatic system. It is 
convenient, then, to express capacities as 
lengths, and inductances also as lengths. 
for then the square root of the product 
of these two lengths, that is their geo- 
metric mean, gives a length proportional 
to the wavelength, and only requires 
multiplying by 2 m in order to give the 
wavelength itself in the same length 
units, Whatever they are. 

But it will always be found that the 
capacity is expressed by a small length, 
while the inductance is expressed by a 
big one. One mav be in meters, while 
the other may be in kilometers. But 
whether they are expressed in meters, 
or centimeters, or feet, or yards, matters 
nothing, so long as one always writes 
down the unit of measurement after the 
figures. Units of measurement ought 
not to appear in algebraical equations or 
expressions, but should always be writ- 
ten after arithmetical hgures, except 
when those represent a pure number. 
This would avoid a great deal of contu- 
sion and trouble, and is a matter not 
sufficiently attended to. lence the em- 
phasis here laid upon what ought to be 
an elementary and fundamental consid- 
eration. Unfortunately mathematicians 
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ANOTHER SET-UP FOR TESTING OUT THE CAPACITY FORM OF ANTENNA 


In this case the two mesh plates are suspended horizontally. The same general 
law for capacity determination holds true for this miniature antenna as for your 
own antenna which ts ten or fifteen times the size. 


who are not physicists do not always 
agree with this, and, like the late Mr. 
Todhunter, think that an algebraic ex- 
pression is incomplete unless the units 
are stated. Physicists know that the 
units only ought to be stated in connec- 
tion with arithmetical specifications. 
The velocity v, for instance, is complete 
in itself, and is the same thing whatever 
units are used; whereas a velocity 36 
means nothing, unless feet-per-second, 
or miles-per- hour, or centimeters-per- 
second, are explicitely added. To say 
that the height of a post is 50, means 
nothing. But to take the height of a 
post as h is quite correct and complete. 
The post is the same height whether it 


be measured in feet or centimeters or 
anything else. So also the velocity of 
light is the same velocity, however ex- 
pressed, and can be written completely as 
either v or c, according to taste. 

Units should he expressed after 
figures, but not after algebraic symbols; 
except when these are used in some 
shorthand technical formula, which is 
essentially an arithmetical one and must 
be so treated. | 

When writing down a capacity always 
say what units are intended, otherwise 
the specification may be misinterpreted 
many hundred-fold. A microfrad is 
equivalent to a length of 9 kilometres. 

This might be learned by heart. 


It ts only a matter of time when transatlantic radio telephony will be 


as common as line telephony is today. 


How science ts preparing the way 


for this new marvel will be told in a coming issue of POPULAR RADIO. 
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AN ELEMENTARY TEST OF INSULATION 
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With a regular “B” battery and an extremely sensitive microammeter connected 


in series with a piece of insulating material, it is sometimes 
current of 15 microamperes to flow through the insulation. 


possible to get a 
This test is a crude 


test, however, and would only serve to show up a very poor piece of insulating 
material, 


Practical Hints About Insulation 
—THAT EVERY RADIO FAN SHOULD KNOW 


By RAYMOND FRANCIS YATES, R. E. 


LYHOUGH Professor Einstein did 
Aol specifically say so, insulation is 
a relative term. <A substance that will 
effectively insulate at one voltage will 
current under another as freely 
as water passes through a sieve. In- 
deed, there is nothing that will not pass 
a certain quantity of electricity. There- 
fore, we insulate to minimize the leak- 
age of currents. 

Electric leakage is an insidious thing 
from the viewpoint of the radio fan. 
When a water pipe, boat or air tank 
leaks it is a simple matter to find the 
outlet and to apply the needed remedy, 
but in a radio set we can have a leak 
as big as all outdoors and still we can- 
not see the invisible fluid that manages 


pass 
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to escape. If there is anything that 
will quickly reduce the efficiency of a 
radio set, it is poor insulation. This 
is doubly true about transmitters, and 


even in receivers it is an important 
factor. 
The degree of insulation necessary 


depends upon the voltage used. A water 
pipe that carries ten gallons of water 
per minute at a pressure of 60 pounds 
to the square inch would probably burst 
if the pressure in pounds to the square 
inch were suddenly multiplied by five 
The same might hold true of a wire 
carrying electric current; if the voltage 
were suddenly multiplied by five or even 
by two, the insulation would become 
ineffective and we would experience 
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heavy leakage. .\though insulation can- 
not burst, it can break down electrically 
and burn up when the voltage reaches 
the rupture point where it can puncture 
things in its path that offer resistance. 

There are two things that are most 
important in considering the subject of 
insulation: One is voltage, as we have 
already seen. The higher the voltage 
the greater the resistance of the insula- 
tion must be, to effectively keep it in 
its path of virtue, so to speak. The 
other factor would probably be little 
suspected by the average experimenter. 
It is frequency. 

The way in which frequency affects 
an insulating substance may be a bit 
obscure, but nevertheless this fact is as 
true as the law of gravity. Some notion 
of the importance of frequency and its 
effect upon dielectric strength (insulat- 
ing strength) may he gained from the 
fact that an insulator that will stand 
up under an application of 100,000 volts 
at a frequency of 60 cycles per second 
may break down and become totally 
ineffective under a voltage of 20,000 at 
150,000 cycles per second. From this 
we learn that radio-frequency currents 
are much more difficult to handle and 
insulate. They are the wilder and more 
unruly members of the electric-current 
family. 

It is usual to measure resistance of 
insulating materials in ohms just as the 
degree of resistivity offered by a copper 
wire is measured in ohms (or fractions 
of an ohm). In measuring resistance 
of real insulators we have such “gobs 
and gobs” of ohms that we use a more 
conyenient term, the megohm (1,000,000 
ohms). That this term is more con- 
venient will be appreciated when it is 
understood that a unit cube of a good 
insulating material might have a resist- 
ance of 100,000,000,000,000.000 ohms. 

The dielectric strength of any sub- 
stance (and by this we mean its ability 
to resist a voltage that would tend to 
break it down) can be likened to the 
mechanical strength of the metal in a 
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high-pressure tank. Any dielectric or 
insulating substance has a critical vol- 
age point at which it will rupture or 
break down and alow current to pass 
through it freely. If it is a good in- 
sulator the amount of voltage that must 
be applied to do this is necessarily high, 


ranging from 1.000 to 500.000 volts for 


the different thieknesses of insulation. 
Dielectric strength is measured in 


terms of the number of volts required 
to puncture any definite thickness of 
the material. It is a sort of indefinite 
quantity, since it is difficult to meas- 
ure with any degree of accuracy. In 
the accompanying illustration we see a 
small high-potential transformer of 
7.000 volts potential, set up to puncture 
a small thickness of insulation of the 
much-used “mud” variety, which is 
usually a combination of lampblack and 
shellac. The voltage at which punctur- 
ing takes place, depends upon the fre- 
quency of the current, the time during 
which the voltage is applied and the 
size and shape of the electrodes and 
their distance apart. 

For instance, the use of needle points 
will often cause a breakdown at voltages. 
where flat surfaces will not. This, of 
course, can be understood since what 
we might call the voltage gradient in 
the insulator is larger in the case of 
the needle points and a smaller arca 
of the insulator is called upon to with- 
stand the entire strain. If the same 
load were distributed over a larger area 
the insulator might successfully with- 
hold it. 

The insulating materials that we use 
in our radio sets should be of the best 
variety. The “mud” referred to should 
be used only where it is not called upon 
to resist the passage of radio-frequency 
currents, no matter what their voltage 
value may be. The writer has made 
a number of tests on the insulating 
strength of some of the lower grades 
of this substance and he finds that at 
radio frequencies they pass a considerable 
amount of current even when the voltage 
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A TEST OF THE DIELECTRIC STRENGTH OF AN INSULATING SHEET 
A high-potential transformer A is connected across the terminals of a spark gap B. 
The sheet of insulation of known thickness is then fastened between the electrodes 
of the spark gap and then the voltage of the transformer is raised until the dielectric 


strength of the sheet is overcome and a spark passes through the insulation. 


The 


voltage at which this electric breakdown occurs is the dielectric strength of the 
material, and it is measured in volts per mil. 


is seemingly insignificant. Some of this 
material makes beauti ful- looking grid 
leaks and it is only necessary to mount 
the binding posts in it at a definite dis- 
tance apart to obtain any number of 
megohms or fractions of a megohm as 
a grid leak! Even with a direct volt- 
age, this material shows the passage of 


dangerous amounts of current. <A 
simple experiment with a microam- 
meter, similar to that shown in the 


photograph gives indisputable proof of 
this statement. If a small piece of the 
stuff is connected up in series with a 
100 volt “B” battery, appreciable quanti- 
ties of current will be allowed to pass, 
even when the electrode separation is 
comparatively large! With a separation 
of ½ inch the writer has had an 
ammeter reading as high as 15 micro- 
amperes. According to Ohm’s Law, 
R=-2. If we have a current of 
00000025 amperes and a voltage of 


100, it is evident that the insulation 1s 
only 4 megohms which is disgustingly 
low for anything that is dignified by 
the name of insulation. This material 
is probably all right to use for knobs, 
dials and the like, but its performance 
as a restrainer of electric pressure is 
not sufficiently noteworthy to warrant 
its use in radio equipment. 

Any of the synthetic-resinous prod- 
ucts are well suited to radio use whether 
in transmitters or receivers. They offer 
a fairly substantial resistance to mois- 
ture, their dielectric strength is high 
and their mechanical strength is enor- 
mous. The writer can say little in 
favor of vulcanized fibre as far as its 
use for radio insulation is concerned. 
Its use for panels is to be discouraged, 
since it has a terrific appetite for water 
and sucks in atmospheric moisture with 
sponge-like efficiency. Fibre has a di- 
electric strength of 330 volts per mil, 
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or 13,000 volts per millimeter with a 
thickness of 1/32 of an inch. This, 
of course, is in the perfectly dry state 
(which is unusual and which can be 
maintained only in the laboratory under 
experimental conditions). Compared 
with this, the resinous materials show 
a dielectric strength of 1,000 volts per 
mil or 39,400 volts per millimeter in a 
thickness of 1/32 of an inch A 
good piece of this material has a volume 
resistivity of about 1,000,000 megohms 
(10? ohms) per centimeter cube. The 
surface resistivity’ may be anywhere 
from 100 megohms to 10, 000, 000 
megohms. These figures show us that 
any of these products can be used with 
perfect safety as panels and for other 
insulating purposes in a radio set. 
There are numerous grades of this type 
of material. One is formed by allow- 
ing sheets of paper, white duck, or 
cloth to soak in raw resinous liquid 
varnish. The sheets are then placed 
one on top of the other in a powerful 
steam-heated hydraulic press. The press 
comes down, giving the sheets a tre- 
mendous squeeze and heating them at 
the same time. When the sheets come 
forth from the press they are in a 
much changed condition. What was 
once 50 or 75 sheets is now a single 
flat block of exceptionally hard material 
that will resound healthily when it is 
struck a sharp blow with a hammer. 


Another Measurement Chart— 


for use in designing a transformer 


Ix the next issue of Popucar Rapio will be published 
the 6th of the series of practical time and A 

he 
previous articles contain charts For Determining the 
Constants of Radio Circuits and Calculating Capaci- 
ies of Condensers in Series, in February, 1923; For 
Determining the Dimensions ‘of Your Coil, in March. 
1923: For Determining the Capacity of a ‘Condenser, 


saving charts designed by Raoul J. Hoffman. 


in May, 1923; F 


or Determining the Capacit 
Your Antenna, in July, 1923, and For Determining 
the Constants of a Loop Antenna in August, 1923. 
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The sheets are welded together, torm- 
ing a homogeneous material. 

Other forms of insulating materials 
are molded. For instance, molded. 
sxnthetic-resinous or rubber materials 
are placed in the mold and subjected 
to heat and pressure at the same in- 
stant. The material fluxes and becomes 
almost semi- fluid, filling every interstice 
of the die. There is both a chemical 
and physical change. The chemical 
change is irreversible and permanent. 

Most of the “spaghetti” that we buy 
is composed of cloth tubing impreg- 
nated with either oxidized linseed oil or 
raw bakelite varnish. This material 
should be freely used where bus or 
other wire comes in contact with the 
wooden parts of the cabinet. In no 
case should the connecting wires be 
allowed to make contact with the wood 
without being heavily insulated. Wood 
is an exceptionally poor insulator and is 
usually filled with atmospheric moisture. 

The writer hopes that those who 
have read this article will give more 
thought to the insulation of their radio 
outfits henceforth. Insulation is a 
mighty important thing, and since we 
cannot see the leakage that is taking 
place there is only one thing left to do. 
That is to insulate our outfits, in the 
very best manner that we know how, 
using materials that have proven their 
real worth in the workaday, world. 
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From a photograph made for Popucar RADIO 


Preparing to revise the old four-circuit tuner and to add to it the push-and-pull 
power, amplifier. Thts does not incur any large expense and greatly raises the 
efficiency of that already efficient tuner. 


HOW TO IMPROVE THE THREE-TUBE 
FOUR-CIRCUIT TUNER 


For the benefit of the many experimenters and radio fans who have built 

the Four-circuit Tuner described in the May issue of this magazine and 

who may not want to tear it down to build the new and improved tuner 

described in the January issue, we are giving in this article the necessary 

instructions for adding to the old set in order to bring its efficiency up to 
that obtained in the improved set. 


Cost oF Parts: About $30.00 
RECEIVING Rance: Up to 3,400 miles 


THE Irems You WILL NEED 


One pair of Como push-and-pull amplifying one Amplex grid-denser; 
transformers; two single-circuit jacks; 
one filament rheostat, 20 ohms; two telephone plugs; 
one vacuum-tube socket ; six binding posts; 
one switch lever; one panel, 5 inches by 8 inches; 
four switch points; one cabinet to match set; 
two switch stops; one Amertran amplifying transformer; 
one Bradley-leak; three Lavite resistances, 50,000 ohms each. 
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N order to improve the old set and 
make it as efficient as the five-tube set 
described in the January issue it would 
be advisable to use the Amertran trans- 
former for the first stage of amplifica- 
tion and shunt the primary winding with 
the small variable condenser (the grid- 
denser). The fixed grid leak should 
also be replaced, and the Bradley-leak 
inserted instead. This will help greatly 
in increasing the sensitivity and will 
allow of nicer adjustment of the circuit. 
This includes all of the improvements 
necessary on the set itself. The rest of 
the work includes laying out one stage 
of power amplification on the new panel 
so that it may be (when placed in the 
new cabinet) set next to the old three- 
tube set on the right side.~ This will 
give the same volume and characteristics 
as the new five-tube set. 

The new panel (which is the same 
height as the one in the old set) should 
be laid out with a neat arrangement of 
the rheostat and the two jacks. The two 
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jacks should preferably be placed on the 
same horizontal line as in the receiver, 
and one should be at the left of the 
panel and one at the right. One of these 
is used, in connection with the two tele- 
phone plugs and two pieces of stranded 
wire, for connecting the output of the 
receiver with the input of the power 
amplifier. Place one plug in the last jack 
of the receiver and the other plug in the 
first jack of the amplifier. 

The switch lever and switch points 
should be mounted on the amplifier panel 
and connected to the resistances. These 
are used for controlling the volume out- 
put of the amplifier. 

The wiring diagram for the complete 
amplifier is shown in Figure 1. The 
same “A” battery should be used as for 
the receiver but a separate “B” battery 
would be preferable for the amplifier. 
Two UV-20l-a tubes are recommended. 
Be sure to use the correct value of “C” 
battery as indicated on the diagram. 

When you want to use the set alone 
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HOW TO WIRE THE AMPLIFIER PANEL 
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This diagram gives the proper connections for all the instruments 


and parts that go into the amplifier cabinet which may be placed at the right-hand 


side of the set. 


The power amplifier ts plugged into the second stage of amplifica- 


tion by means of the Plug P1. 


166 POPULAR RADIO 


without the power amplification, merely 
take out the interconnecting plug and 
insert the telephone plug on your tele- 
phones or loudspeaker. If you want to 
listen with the power amplification in- 
sert the interconnecting plug into the 
proper jack on the set and the proper 
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Radel & Herbert 


jack on the amplifier and insert the loud- 
speaker plug into the last jack of the 
amplifier tubes and listen in. 

The addition has a good appearance 
and it is worth while for those who have 
the three-tube set and do not wish to 
tear it down to make the five-tube set. 


A RADIO STATION FOUR THOUSAND FEET IN THE AIR 
This picture shows the control car of the great Navy atrship SHENANDOAH, taken 
recently as she was flying over Providence, Rhode Island. The wire hanging down- 
ward from the side of the car ts the radio antenna, which can be rolled in when the 


car approaches the carth. 


On her recent trips as far north as Boston and as far 


west as St. Louis, the commander of the Sn NN DOH Ahas kept in continual touch 


wilh his base by radio. 


The same procedure will be followed next year when the 


SHENANDONH attempts to fly to the North Pole and hack. 


Digitized by Google 
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From a photograph made for PopuLar Rapio 


The author is here shown seated at his receiving table upon which are arranged 
the three-tube set (at the right) and the oscillator (at the left). 


HOW TO BUILD A 
THREE. TUBE REFLEX RECEIVER 


Part I 
By WALTER A. REMY 


Cost oF Parts: 
RECEIVING RANGE: 


About $70.00 
Up to 3,000 Miles 


Here ARE THE ITEMS You WILL NEED 


B—primary coupler coil; 

C secondary coupler coil; 

D—grid loading coil; 

BI primary switch arm; 

Di-grid coil switch arm: 

E— variable condenser, 00025 mfd.: 

F1, F2, F3—mica fixed condensers, .001 mfd.; 
G—grid leak and holder, 2 megohms; 
H—mica grid condenser, . 0005 mfd.; 
I—mica phone condenser, .005 mfd.; 
J—telephone jack, single circuit; 

Kl, K2—radio-frequency transformers; 
K3, KRA audio- frequency transformers; 
L—potentiometer, 200 ohms: 

M—miica fixed condenser, .002 mfd.; 


NE of the most practical receivers 
that can be had is the so-called 
reflex receiver. 

The main advantage of a reflex re- 


N1, N2, N3—vacuum-tube sockets: 

O]. O2, O3—filament rheostats, 6 ohms: 
P—composition panel, 7 by 24 inches; 
Q—composition panel, 3 by 9 inches; 
R—composition panel, 245 by 9 inches; 
S—composition panel, 1 by 9 inches; 
7-inch by 24-inch cabinet; 

12 binding posts; 

4 switch stops: 

10 switch points; 

3 vacuum-tube bezels; 

2 vernier dial controls; 

2 four-inch dials; 

4 two-inch rheostat dials: 

Va inch brass strip for shelf support. 


ceiver is that it permits high amplifica- 
tion with a minimum number of vacuum 
tubes. In this circuit each tube acts as 
both a radio-frequency and an audio— 
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frequency amplifier, thus making for an 
economical arrangement. 

The circuit is by no means new. It 
was developed by the French almost a 
decade ago. Vacuum tubes and coupling 
transformers for amplification were un- 
reliable in those days and were known 
only to the engineers. It was the recent 
war that put this circuit on a practical 
basis. 

A general idea of the action of the 
circuit will be helpful. 

There are two kinds of amplification; 
radio-frequency, in which the signal re- 
ceived is amplified before it is rectified 
(or detected), and audio-frequency, in 
which the signal is amplified after it is 
rectified. 

In an audio-frequency amplifier the 
output of the amplifier is approximately 
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THE ELECTRICAL DIAGRAM 


tet K. L: 


The wiring diagram, which shows how to connect 
the various instrumente in their correct places in the circuit. 
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proportional tu the square of the voltage 
impressed on the grid of the tube. It 
is easily seen that strong local signals 
would, therefore, drown out weaker 
distant signals. For instance. consider 
that in the detector circuit of a conven- 
tional two-stage, audio-frequency ampli- 
fier receiver, a local signal 1s four times 
as loud as a distant signal. Then in the 
first amplifier stage it may be sixteen 
times as loud and in the second stage it 
may be two hundred times as loud. In 
this way the tuning of an audio-amplhi- 
her set is “broadened.” 

Exactly the reverse is true in radio- 
frequency amplification. The louder 
the signal the more the tubes will tend 
to “paralyze” and, therefore, fail to 
amplify. A weak signal is greatly ampli- 
hed, however; that is why local stations 
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do not seem to be much louder on a 
radio-frequency set than on an ordinary 
outht, while distant stations are heard 
almost as loud as the local stations. 
Hence it is clear that much sharper tun— 
ing is attained with a set that uses 
radio-frequency amplifiers, 

The one drawback to a radio- fre— 
quency amplifier lies in the fact that the 
signal strength is not usually great 
enough to operate a loudspeaker. To 
overcome this objection a stage or two 
of audio-frequency amplification is added 
to the detector circuit. This necessitates 
the use of four or five tubes, and this 
involves an expense that places such a 
set out of reach of the average en- 
thusiast. 

The reflex circuit solves this prob- 
lem. 

By referring to the schematic diagram 
in Figure 1 it may be seen that the 
radio-frequency transformers are con- 
nected to the negative filament through 
condensers. These condensers bypass the 
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radio-frequency currents in each stage. 
The signals are then rectified and are 
fed into the primary of an audio-fre- 
quency trans former. The secondary 
of the transformer transfers the audio— 
frequency current (which has been rec- 
tified and converted into an audio-fre- 
quency current) back to the first tube. 
Here it goes through the first amplifying 
tube a second time. This tube is also 
passing the radio-frequency currents 
simultaneously, but no trouble occurs 
because an audio-frequency current can 
be impressed upon a radio-frequency 
current with little distortion effects. In 
the plate of the first tube the audio- 
frequency current cannot pass to the 
filament through the condenser, as the 
condenser will only pass the radio-fre- 
quency currents. 

In this way the audio-frequency cur- 
rent reaches the primary of the second 
audio-frequency transformer where the 
same action takes place and the signal 
is finally heard in the phones, which are 
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INTERIOR VIEW OF THE SET FROM THE REAR 

This photograph shows the general arrangement of the instruments 

which are mounted on the main panel, on the shelf, and beneath the shelf. The 
binding posts are fastened to a thin composition strip at the back of the shelf. 


FIGURE 2: 


in the plate circuit of the second tube. 
Thus we have a three-tube receiver with 
two stages of radio-frequency amplifica- 
tion, detector and two stages of audio- 
frequency amplification. 

So much for the operation of the 
circuit; now for the practical construc- 
tion of a reflex receiver. 

The receiver described in this article 
was the result of several months ex- 
perimentation with the circuit.* The 
illustration at the head of the article 
shows the complete outfit as used at 
station KV. The small cabinet at the 
left is an oscillator and will be taken 
up in the second part of this article. 
Figure 2 shows a photographic view of 
the outfit. This receiver is applicable 
to both loop and outdoor-antenna re- 
ception. Excellent results have been 
obtained during the past season on the 
broadcasting wavelengths. With an out- 
door antenna, Pacific coast stations 
KZY, RSL, KFDB, RFI and RH 
were heard; the two latter were received 
often. On a two-foot loop WBAP, 


_* This circuit won first prize at the Radio Conven- 
tion at the Hotel Pennsylvania, New York, March, 
1923. 


PWX, WOC, and WDAP were heard 
as well as many other nearer stations. 
The results on the 200-meter amateur 
wavelength were equally gratifying; this 
will be described in a following article. 
The set has a range from slightly lower 
than 200 to above 500 meters, and uses 
three vacuum tubes. 


The Parts Used for the Set 
q The list of parts given at the head of this 


article includes the exact instruments 

used in the set from which these specifi- 
cations were made up; however, there are 
many other reliable makes of instruments 
which may be used in the set with equally good 
results. 


By referring to the various drawings it 
will be seen that the parts listed, corresponding 
to the letters in the diagrams, will be necessary 
for the construction of the outfit. 


How to Construct the Set 


We will start with the construction of the 
tuning circuit first. The tuning circuit is 
rather unusual; it makes use of a variocoupler, 
a grid or secondary loading coil and a variable 
condenser. This arrangement permits greater 
efficiency on short waves, as the loading coil 
is equipped with a simple dead-ending device. 
The use of an antenna condenser as an aid to 
sharpen the tuning of its own circuit is op- 
tional. 

The primary of the variocoupler is wound 
on a 4-inch composition tube, 3 inches long. 
Drill the tube as shown in Figure 5. Wind 
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om the tube 48 turns of number 22 DSC. wire, 
starting the winding V inch from the bottom. 
A tap is taken off every eight turns. 

The secondary is wound on a moulded 
composition ball of 357 inches maximum 
diameter. It consists of 30 turns of number 
24 DSC. wire wound 15 turns on a side. 

The parts are now ready for assembly. 

Cut two pieces of %-inch threaded brass 
rod 134 and 3 inches long respectively. Put 
three H- inch, 6/32 flat- head brass machine 
screws in the three holes on the primary as 
shown in Figure 5. Solder the beginning of 
the primary winding to the lower screw. 

Now take the two H- inch threaded rods and 
slip them through the two large holes in the 
primary tube, putting the long one in front. 
Fasten them with nuts to the rotor as shown 
in Figure 5. Put washers over the thread- 
ed rod between the primary and second- 
ary so that the rotor will revolve accurately 
and will not wobble. The two ends of the 
secondary winding are soldered to the two 
threaded rods inside the rotor. From each of 
the top machine screws solder a flexible 
lead to the threaded rod. The two top ma- 
chine screws are now the terminals of the 
secondary winding and the bottom screw is 
one of the primary terminals. The other 
primary terminal is the primary switch arm. 
Two mounting strips are made as shown in 
Figure 5 from 14-inch by W-inch brass strip. 
They are mounted as shown and hold the 
variocoupler to the panel. 

The grid loading coil is the next item of con- 
struction and is simply made. This is a com- 
position tube 4 inches in diameter and 4 inches 
long. It is drilled as shown in Figure 6. On 
it are wound 100 turns of number 24 DSC. 
wire. Taps are taken every 10 turns. We 
are now ready to construct the shelf and the 
terminal panel. 

Two brass supports are made as shown in 
Figure 8 from %-inch by W- inch brass strip. 
The shelf consists of three parts; the tube 
shelf, the transformer shelf and the terminal 
panel. The 3-inch by 9-inch panel is drilled as 
shown in Figure 8. The two audio- fre- 
quency transformers are mounted on top to- 
gether with the phone and bypass condensers. 
The radio-frequency transformers are mounted 
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below the panel as shown in Figure 9. This 
method of mounting permits one machine 
screw to hold both the radio and audio-fre- 
quency transformers. 

At this point it might be well to state that 
the author obtained best results with this set 
with Acme transformers in both radie and 
audio stages. For broadcasting, two R-2 
radio-frequency transformers were used. If 
best amplification is desired between 400 and 
500 meters the R-3 transformers should be 
used in place of R2’s. For amateur wave- 
lengths use an R-1 in the Kl stage and an 
R2 in the K2 stage in the circuit. The trans- 
formers can be easily interchanged. 

The 2'%4-inch by 9-inch panel is drilled as 
shown in Figure 8. The three vacuum-tube 
sockets are mounted on the top of the panel 
with 6/32 machine screws. The grid leak is 
held underneath the panel by one of the 
socket screws. The three filament conden- 
sers and the grid condenser are mounted below 
the panel and are held in place by the wiring. 

The dimensions of the terminal panel is 
l inch by 9 inches and is drilled as shown in 
Figure 8. It carries 8 binding posts for the 
antenna, ground, filament, detector and ampli- 
fier “B” batteries. NO connections show on 
the front of the panel of the receiver. The 
shelf is now ready for assembly and is as- 
sembled as shown in Figures 2, 4, and 9. 

The next job is to lay out and drill the main 
panel. This is 7 inches by 24 by ia inches 
and is drilled as shown in Figure 7. The large 
l%-inch holes for the tube bezels require a 
special tool to cut them and if the builder does 
not feel up to the job he can drill a series of 
small holes for the tubes, as described before 
in PoputarR RADIO. Care should be taken in 
drilling for the vernier knobs. The holes 
should be drilled so that the rubber tire on 
the vernier makes a snug friction fit with the 
edge of the dial. After drilling, the panel is 
rubbed with emery cloth or fine sandpaper to 
vive it a grain finish. It is then polished with 
machine oil and a dry flannel cloth. The 
marks for the dial indicators are scratched in 
the panel with a sharp instrument, using a 
straight-edge to guide the tool. The scratches 
are then filled in with ordinary white, wax 
crayon. 


THE LAYOUT OF THE FRONT PANEL 


This drawing shows in detail how the knobs and dials, the switches and 
the taps are mounted on the panel. 


FIGURE 3: 


172 POPULAR RADIO 


12 
ice 
ii | b 


H 


=| 


we 


ir Tw 


THE WORKING DRAWING FOR THE SET 


Ficure 4: This view of the receiver 
7 arrangement of the 


The various parts are now ready fot as- 
sembly. 

The variocoupler is mounted on the panel by 
means of the two brass supports with 8/32 
flat-head machine screws. Leads are soldered 
to the primary taps and are made of No. 18 


copper. wire covered with empire tubing or 


“spaghetti.” The six leads are connected to 
the lower set of switch points which are shown 
in Figure 3. 

The grid loading coil is next mounted and 
is shown in Figure 6. Two pieces of 14-inch 
brass tubing, 1 inch long, are cut and slipped 
over two 11-inch, 8/32 machine screws. The 
loop terminal panel is now drilled as shown 
in Figure 6 together with a brass angle peice. 
The panel is of 2 by 2-inch composition. Four 
binding posts are mounted on the panel to- 
gether with the angle piece. The hole in the 
angle piece is slipped over one of the long ma- 
chine screws between the tube and the brass 
spacing tube as shown in Figure 6. The grid 
coil is held rigid by the long machine screws 
and the two brass spacing tubes. No. 18 wire 
leads covered with empire tubing are soldered 
to the taps on the coil and the upper set of 
switch points. A wire 1s soldered from the 
last switch point to the switch arm. This 
short-circuits the unused portion of the coil 
and in this way the arm acts as a dead-end 
switch. 

The rheoStats and potentiometer are now 
secured to the panel with 6/32 brass machine 
screws and the shelf is held to the panel by 
means of four 8/32 flat-head machine screws. 
The variable condenser and telephone jack are 
next mounted. The dials and switch arms 
should then be put on and the verniers ad- 
justed. 

The set is now ready for wiring. 


(from above) gives a clearer idea of the 
parts and instruments. 
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THE PARTS OF 
THE COUPLER 
Ficcre 5: These draw- 
ings give the details of 
15 parts of the coupler. 
hese parts may be made 
y the builder of the set. 
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THE DETAILS OF THE GRID LOADING COIL 


FIGURE 6: 


This diagram shows how to cut the tube and panel, and gives the 


dimensions for drilling the holes for mounting. 


How to Wire the Set 

Figure 1 is self-explanatory; it would be 
useless and confusing to attempt to describe 
how to connect this wire to that in a circuit as 
complicated as this. A few general hints will 
not be amiss, however. 

Use the square tinned bus wire. It is easily 
handled and is very rigid. 

The secret of wiring is orderly proced- 
ure. A circuit of this type appears to be 
hard to wire but if it is done in an orderly 
manner the job is completed in a surprisingly 
short amount of time. A great deal of time 
can be saved by removing the tuhe shelf and 
wiring it as a unit as far as possible. Start 
with the first tube and wire the radio-fre- 
quency amplifier, then the detector and ſmallx 
the audio-frequency part of the system. Less 
mistakes are made in this way. 

Mount the shelf on the panel and wire the 
rheostats and potentiometer. Then wire the 
tuning circuit. 

In this circuit the secondary of the coupler 
is connected to one set of binding posts on 


the grid-coil panel. This is the lower set. The 
grid coil and condenser are connected to the 
top set. 

A neat wiring job shows up in the quiet 
operation of the set. Try and keep the radio 
and audio circuits as far apart as possible. 

A standard 7-inch by 24-inch by 62-inch 
cabinet may be readily purchased. <A slot will 
have to be cut out of the back with a key- 
hole saw so that the terminal panel and bind- 
ing posts will project through the back. 


Operation of the Sct 


The first thing to remember in operating 
this set is that it is just like any other new 
set. The adjustments are rather critical; the 
set would not tune sharply if they were not. 
It takes about two weeks to a month to learn 
all of the tricks of operation but the results 
will be worth it. Do not light up the tubes 
and expect to hear KH J the first crack. 

For outdoor-antenna reception the Lp and 
Sec. binding posts on the grid-coil panel are 
connected together and the antenna is con- 


HOW TO PREPARE AND DRILL THE MAIN PANEL 


This diagram gives the spacing for the drill holes for the instruments 


FiGtre 7: 
and the switches and stetteh points. 


The three large circular holes at the right are 


fpecp-holes for the tubes. 
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THE DIMENSIONS FOR THE SMALL PANELS AND BRACKETS 


Fiete &: 


The sites for the composition panels are given above, together with the 


correct spactnas for the dill holes for mounting the instruments and the binding 


Posts, 


nected to the regular terminal on the rear 
terminal panel. bor loop reception the grid- 
com binding: posts are disconnected and the 
loop connected to the top set of posts. Only 
the grid coil and secondary tuning condenser 
are NOW in use, 

The set is functioning properly when a high 
metallic sound is heard as the amplitier tubes 
are turned up. [f this is not heard, try adjusting 
the potentiometer until it is heard. The po- 
tentiometer is usually worked with its lever 
at the negative end of the filament. & dull 
roar is heard when the detector filament is 
turned up. The set should howl when all the 
resistance is cut out of the filaments and the 
potentiometer is at the negative end of the 
filament. The howl can be controlled either 
by the filament rheostats or the biasing poten- 
tometer. The latter method is more advisabte. 

To tune the receiver, set the coupler dial at 
about 45 degrees and use full primary induc- 
tance. Use about half of the secondary in- 
ductance and tune with the secondary conden- 
ser unti] the station is brought in. If you 
find a great deal of capacity is used, increase 
the grid inductance and decrease the amount 
of capacity used. It is always best to use a 
small amount of capacity and a laree amount 
of inductance. 

When the station is finally tuned in, the set 
can be checked by the following: test: 


The specifications of the brackets are also given, 


Remove one of the amplifier tubes at a 


time. The set should go dead. With the 
amplifiers going. remove the detector tube. 
The sienals should not be heard at all (or 


very famtly). If this is not the case then one 
ot the amplifier tubes is detecting and should 
be replaced. A good reflex is largely a matter 
of proper tubes. The author has obtained 
best results with this set by using 6. E. VT-14 
tubes as amplifiers anda UV-200 detector, Good 
results were obtained with two UV-201's as am- 
phhers and excellent signals were obtained with 
aU V-201, 202, and 200 combination. The latter, 
however, is quite a drag on the filament. bat- 
tery. The second combination is the best for 
general use. The author has found several 
UV-201 tubes that were good detectors and 
did not work properly in the amplifier stages. 
UV-201 tubes are not quite as well suited 
for this work. WI) I! and UV-199 tubes 
may be used in this circuit. KZY was heard 
using three WD-I1 tubes. 

About 90 to 112 volts is right for the am- 
plitter “B? battery, using 22! volts for the 
detector tube, 

Use good tested mica condensers for the fila- 
ment bypass condensers. They receive the full 
voltage from the “B” battery and should be 
Iintt to stand the voltage. 


If the directions given are adhered to 
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-A VIEW OF THE TWO SHELF PANELS, SEEN FROM BELOW 


Ficure 9: 


This drawing shows how the two radio-frequency amplifying trans- 


formers are mounted on the bottom of one panel and how the mica condensers and 
the arid leak are mounted on the bottom of the other panel strip. 


and the constructor takes pains in the 
construction of the set he will have a 
receiver which will give him satisfaction 
both in DX reception accomplished. 
quality of speech, and in mechanical 
design. It is advisable that the con- 
structor should have had previous ex- 
perience with vacuum-tube sets as a re- 
flex receiver is quite a project for a first 
attempt. 

As will be noted, the circuit 1s a non- 
regenerative one. It is practically im- 
possible to secure regeneration by the 
tuned plate method in a reflex receiver 
without causing the set to howl. In the 
opinion of the author, for broadcast 
reception the non-regenerative receiver 
is best because it does not distort the 


voice. While a reflex theoretically 
should give some distortion it has been 
found that this circuit gives a fine mel- 
low quality. Everyone, without excep- 
tion, who has heard the receiver here 
described has commented upon its pleas- 
ing tone-quality. 

On low waves, where amateur CW 
transmitters are received, some form of 
heterodyne is necessary. The best way 
to accomplish this ts to use an external 
oscillator, which is shown in the small 
left-hand cabinet in the illustration. 
This exceedingly useful instrument will 
be described and the application of the 
reflex receiver to amateur reception 
will be taken up in the second part of 
this article. 


Part JI of this article will give full instructions for building a single-tube oscil- 

lator in which the frequency of the esctllatory currents generated can be controlled. 

This oscillator may be used in connection with the receiver that has just been 

described, to allow of reception of amatenr CIV signals by the heterodyne method. 
Every radio experimenter should own an oscillator of this type. 


A Tube without 
a Filament 


Here is the new ionization tube (called the “S” 

tube) that has no filament to burn out and no 

hlament current—and which consequently re- 

quires no rheostat. How this tube is made and 

how it is used for rectification is described in 
this article. 


By JULIAN K. HENNEY 


HE past few years have witnessed 
the evolution of the vacuum tube 
from a family of one member—the pre- 
war tubular audion—to a large and 
growing household. The family has ex- 
tended itself in both directions, for the 
genus “vacuo” now includes everything 
between the tiny “peanut” variety, which 
burns with such a feeble glow as to be 
nearly invisible, and the giant tubes that 
have been described in PoPpuLtar RxDIO. 
Between these two extremes are many 
tubes with many names and performing 
many useful functions. There is the 
Tungar which charges our batteries while 
we sleep: another important member of 
the family is the Kenotron, which gives 
us direct current from alternating for 
broadcast stations: then there is the great 
Coolidge tube that produces the mysteri- 
ous and penetrating X rays of increasing 
importance in medicine. 

A dry battery has sufficient energy to 
sustain life in the latest peanut tube for 
many hours, for only six hundredths as 
much current is required for this tiny 
device as for its ancestors. At the other 
end of a long line of tubes lie those mon- 
ster brothers of the audion family which 
are able to handle as much as 100 kilo- 
watts of energy enough to supply a fair 
sized village with clectricity—and 100. 
000 times as powerful as the lowliest 
member of the group. 

Somewhere between these two limits 
is the tube without a filament, known as 
the “S” tube after the name of its in- 
ventor, Mr. C. G. Smith. 
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At first thought, a vacuum tube with- 
out a filament seems to be in the same 
category as a “ship without a sail,“ but 
such a tube does exist and paradoxical 
as it seems, it works. 

In radio parlance, a vacuum tube 
means an evacuated vessel in which are 
two or three elements, a plate, a tilament, 
and perhaps a grid. The action of the 
instrument depends upon the presence of 
electrons which are furnished by the 
heated filament. Thus it would seem 
that the filament would be the first 
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essential of a workable vacuum tube. 

Yet while we have loafed along, cou- 
tent with tubes that require batteries, 
the electrons have not been idle: in fact, 
they are always waiting for some enter- 
prising and inventive genius to discover 
some new modes of making use of their 
limitless capabilities. This time they 
have demonstrated that a vacuum tube 
docs not necessarily signify a lighted 
filament shooting off electrons into the 
surrounding vacuum. 

In order to understand the action of 
this new type of tube, we must remeni- 
ber that our friends the electrons are 
always present in matter, regardless of 
the state in which that matter may exist, 
solid, liquid, or gaseous. Some of the 
minute electrons in solids are held tightly 
in place in the atoms that compose the 
matter, and some of the clectrons are 
free to move about, fenced in between 
their brothers which are held fast. In 
liquids the free electrons have more frec- 
dom, for the atoms themselves move 
about. Ina gas, the free clectrons have 
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HOW THE TUBE IS BUILT 
The general constructton of the tube is shown 
in this diagram. Note the peculiar opening in 
the large upper electrode. 
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still greater liberty, and are able to roam 
around among the heavier atoms of gas. 

If, then, a small quantity of 
scaled in a glass tube that contains two 
electrodes, a few electrons—a hundred 
million or so—will be shut in also. A 
positive potential applied to one of the 
electrodes would attract the electrons, 
as these latter are negative charges of 
electricity, and a drift of these minute 
charges would take place. Owing to the 
presence of the gas atoms, which are at 
least 1.800 times heavier than the elec- 
trons the latter will have much difficulty 
in finally reaching the positive plate 
for they will continually bump up against 
atoms and thereby lose their momentum. 

By increasing the potential on the posi- 
tive plate we can speed up the electrons, 
and by pumping out some of the gas we 
can provide a freer space in which they 
can move about. Thus an electron can 
move further before colliding with one 


gas is 


or more of these huge atoms in a space 
which is comparatively, free of the larger 


particles. As a result it will have a 
greater chance to get up speed before 
losing its momentum in a collision. 

By placing a still higher potential on 
the plate and pumping out more and 
more of the gas atoms until a very good 
vacuum ts reached, the electrons will at— 
taim enough velocity to cause some dam- 
age to an atom which happens to be in 
the way. As gas atoms themselves con- 
sist of a heavy positive nucleus and 
a certain number of electrons—one in the 
case of hydrogen—we can see that a 
high-velocity, free electron may disrupt 
an atom, dislodging its electron aud leav- 
ing a positive part behind. Thus there 
are two electrons instead of one, both 
hurrying on their way toward the positive 
electrode of the tube, bumping into more 
gas atoms as they proceed, releasing more 
and more of their fellows from captivity. 
Thus the action goes merrily on, or as the 
scientists say, the action is “cumulative,” 
which means that after the first success- 
ful collision takes place, liberating one 
electron, many more may follow and the 
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HOW THE TUBES ARE USED ON A CW TRANSMITTER 


Four of the “S” tubes mounted in the CW transmitter used by Station 30E. They 
are used to change the alternating current from the power transformer to direct 
current, for supplying the plates of the oscillators with energy. 


total number of freed electrons builds 
up and up. f 
In this manner a current of electricity 
may be carried from one electrode to the 
other by these invisible carriers, and, as 
one might suppose, the more carriers the 
greater the current. Asa matter of fact. 
it is said that at least five collisions are 
necessary for a continuous current. No 
successful collisions take place until the 
attainment of a potential of a certain 
value, depending upon the gas, and 
known as the “ionization potential” of 


the gas. lor instance this quantity for 
hydrogen is 13.6 volts, and for helium 
29 volts. Up to the point where ioniza- 
tion takes place the velocity of the elec- 
trons is not sufficient to cause another 
carrier to be liberated. 

In connection with currents through 
evacuated vessels, it is important to note 
that the distance between electrodes 
plays a conspicuous role. In air, and 
under ordinary pressure, the farther two 
electrodes are apart. the greater voltages 
it requires to maintain even a small cur- 
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rent across the gap. In a vacuum tube 
only a small current will flow unless the 
distance between the electrodes is large— 
in exact opposition to what happens in 
air. 

When the electrodes are close together 
only a few electrons carry current across. 
Ly increasing the distance, or the path 
the electrons travel, they may get up 
cnough momentum to batter other car- 
riers out of gas molecules en route. 

For instance, a tube may have two 
paths for the discharge to take place, 
one a short path and the other a morc 
circuitous route. The greatest current 
will follow the longer path. This is due 
to the fact that the bulk of the current 
is carried on liberated electrons produced 
by ionization by collision. 

This relation between electrode dis- 
tance and current flow is important in 
the theory and action of the “S” tube. 

Lowering the gas pressure in a tube 
decreases the total number of gas atoms 
present, and provides a greater space for 
the speeding electrons to move in. In- 


eee 
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creasing the potential applied increases 
the attraction of the positive plate for 
these tiny charges, and placing the two 
terminals further apart gives the charges 
time to get up to the minimum speed for 
dislodging other electrons from gas 
atoms and molecules. 

An alternating potential applied to the 
tube will send the electrons back and 
forth through the space, and the atoms 
will be bombarded on all sides. If some 
means could be provided so that ioniza- 
tion by collision would take place only 
when one given terminal were positive, 
current would flow in only one direction 
through the tabe instead of back and 
forth. Thus the device could be used as 
a rectifier, changing alternating current 
to direct. 

So thought Mr. C. G. Smith who be- 
came interested in research in this direc- 
tion“ with the result that the new fila- 
mentless tube was developed. 

To understand what takes place within 


am —— 


"In the laboratorics of the American Radio and 
Research Corporation. 
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HOW TO CONNECT UP THE “S” TUBES AS RECTIFIERS 
This wiring diagram shows the proper way to connect up the filamentless rectifiers 


to a power transformer and an oscillating circuit. 
is the Hartley. 


The oscillating circuit shown 
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500-1000 VOLTS QC. 
200 MA. QC. 


1000 VOLTS OC. 
400 MA. 
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1500 VOLTS DC. 
200 MA. 


FOO MA. 


FOUR WAYS TO USE THE “S” TUBES 


These four diagrams show how to connect up the “S” tubes to the secondary ter- 
minals of power transformers of different types to get different outputs in voltages 


and currents. 


The first circuit arrangement (upper left) will give a current of 


200 milliamperes at 500 to 1,000 volts D. C. The second (upper right) «will give a 

current of 200 milliamperes at 1,500 volts D. C. The third (lower left) will give 

400 milliamperes at 1,000 volts and the fourth (lower right) will furnish 400 milli- 
amperes at 1,500 volts D.C. 


this tube, let us see what happens when 
an electron bumps another electron out 
of a gas atom. The two electrons are 
still attracted toward the positive plate 
although they may be thrown off their 
course by the collision that produced the 
second carrier. The remainder of the 
atom, the heavy positive part, is attracted 
toward the negative plate. Owing to its 
greater size and weight, its velocity to- 
ward its respective goal is relatively slow. 
If the potential is suddenly reversed, the 
electrons turning toward the new posi- 
tive plate will run into a cloud of positive 
remains of disintegrated atoms. 
this relative mobility of the two carriers, 
negative electrons and positive gas ions, 


It is 


that Mr. Smith has utilized in the devel- 
opment of the “S” tube. 

Instead of using two metal electrodes 
for the terminals of the new tube, the 
general shape of the device is as shown 
in the illustration on page 178. When 
connected to a source of alternating cur- 
rent one terminal and then the other is 
alternately made positive. When the 
cup-shaped electrode is negative, elec- 
trons will be attracted towards the flat- 
surfaced anode from all parts of the cup. 
As the distance from inside the cup, out 
through the restriction to the positive 
terminal, is longer than that required 
for ionization by collision, gas atoms will 
be broken up by the speeding electrons 
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and a steady current will flow across. 

When the cup is positive, a different 
action takes place. The positive ions, 
moving slowly, because of their greater 
mass—like a heavy football player— 
gather near their points of emission in a 
kind of fog, termed a “positive space 
charge.” The negative electrons are at- 
tracted to the positive plate, but only a 
few manage to get through the positive 
space charge. Those few which succeed 
m getting into the cup are engulfed in 
the cloud of sluggish positive ions, the 
remains of previous atomic disintegra- 
tions, and their effect is neutralized. 
Thus it is seen that current can flow 
through the tube in only one direction, 
and that the device acts as a rectifier, 
changing alternating current into a pul- 
sating current traveling from one plate 
to the other, but not in the reverse di- 
rection, 

Two tubes properly placed in an alter- 
nating- current circuit rectify both sides 
of the cycle, and instead of a jerky flow 
of electricity, we can get a more uniform 
passage, comparable to that generated by 
a direct-current dynamo. If the proper 
“filters” are used, the final product will 
be direct current which may be used for 
radiophone or telegraph transmission. 

Unlike most tubes, the life of this de- 
vice is not limited by the life of a fra- 
gile and disintegrating filament. The 
safe limit of current through the tube is 
about 100 milhamperes, and for heavier 
currents several “S” tubes may be placed 
in parallel. Thus the device is useful in 
rectifying the output of high-voltage 
transformers for radio-telegraph or tele- 
phone transmission. For voltages higher 
than a thousand a single tube may be re- 


placed by two in series as shown in the 
diagram of connections. 

The “S” tube, as produced at present. 
may be used for charging storage “R” 
batteries as well as high voltage for the 
plates of amplifying tubes. 

The construction of the tube is typical 
of all vacuum-tube manufacture. The 
elements are assembled by hand and en- 
closed in the outer bulb. A seal is made 
then between this bulb and the slender 
glass neck that carries the two wires out 
side. The device is pumped as free froni 
gas as possible while the elements are 
subjected to a potential of 800 volts and 
the entire tube is heated in an oven. 

Even with the lowest pressure to 
which it is customary to pump ordinary 
vacuum tubes, there remains a vast num- 
ber of gas molecules swarming about 
within the space. Professor Morecroft* 
estimates that “it is likely that in the 
highest vacuum tubes used today (10° 
mm of mercury) there are of the order of 
100,000,000 gas molecules per cubic 
centimeter.” The pressure in mercury re- 
ferred to corresponds to about 8 x 10'S 
pounds per square inch—about 8 thou- 
sand million millionths—which is not a 
very great pressure. 

When the “S” tube is sufficiently ex- 
hausted, helium is admitted until the 
pressure is about 12 mm of mercury. 
Helium is an inert gas, that is, it will not 
react chemically with other elements 
It provides the necessary atoms for the 
process of ionization by collision. 

Now that we have a tube that func 
tions without a filament, who knows 
what the electrons will show the radio 
engineer next? 


In his book “Principles of Radio Communication ” 


Is Your Receiving Antenna Put Up Correctly? 


UNLEss it is, you cannot get the proper value from your 
receiving set, no matter how efficient that set might otherwise 
be. How to install an ordinary single-wire, outdoor receiving 
antenna—and install it right—will be told in the March number 

of POPULAR RADIO. 
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THE FRENCH AMATEUR TRANSMITTER THAT REACHED AMERICA 
The two 250-watt tubes are just left of the center. 


To the left are the condensers 


for the counterpotse and the antenna, the vacuum-tube grid-leał and the inductances. 
To the right are the transmitting keys and the transformers. 


Across the Atlantic on 
100 Meters 


By LEON 


N November 27, 1923, amateur 

radio spanned the Atlantic in 
two-way communication for the first 
time in history. Captain Leon Deloy, 
of Station &AB at Nice, France, ex- 
changed a series of messages with the 
well-known American amateurs Mr. 
F. H. Schnell and Mr. John Reinartz. 
Last year, just as he was leaving the 


Captain Leon Deloy of Nice, France, is not only one of 
the best-known radio amateurs in the world but also 
is President of the Radio Club of the Cote d'Azur and 
one of the most capable of radio engineers. 
American amateurs will remember Captain Deloy's 
service in this country in the latter part of the World 
War, when he was attached as a radio expert to the 
French Military Commission in America. 


Many 


DELOY 


United States to return to France, Cap- 
tain Deloy said to the Technical Editor 
of Poputar RADIO, “I am going back 
and work America on one hundred 
meters.“ He did it. In this article, 
written especially for Porerar NAD, 
he tells how it was done. 


The accompanying simplified diagram shows 
the connections of the main picces of ap- 
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RECEIVING EQUIPMENT AT DELOY’S STATION IN NICE 


The receiver at the left, directly under the disk of the loudspeaker, ts the Grebe 
No. 13. The home-made super-heterodyne which Captain Deloy also used is on 
the bart of the table to the noht. 
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THE CIRCUIT DIAGRAM FOR THE DELOY TRANSMITTER 


This arrangement, designed by an American, John Reinarts, is the one used in 
the transatlantic transmission. The two transmitting tubes are on the right of the 
diagram, the third tube being the grid-lcak. 
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paratus employed in my station during the re- 
cent two-way communication tests carried on 
with American amateurs. 

The antenna is a four-wire cage, ten meters 
long and one meter square, about twenty-five 
meters above ground. The down lead is taken 
from one end and consists of two wires two 
inches apart. The counterpoise 1s a four-wire 
cage, one meter square and a few meters longer 
than the antenna. It goes downward from the 
window of the operating room (which is 
located about ten meters above ground) to a 
point two meters above ground. It 1s nearly 
underneath the antenna. 

The antenna and counterpoise run in a north 
and south direct on with their insulated ends 
toward the south. Both the antenna and 
counterpoise are made of seven-strand copper 
cable, each strand being enameled. The vari- 
able condensers in the antenna and counterpoise 
are Cardwell transmitting condensers and are 
always kept on the same reading. 

This particular combination of antenna and 
counterpoise with two condensers is due to Mr. 
John Reinartz and is certainly very efficient. 

The ground system is composite: water, 
gas and steam pipes, lightning rod, tin roof 
and about eighty meters of wire fence buried 
in the garden mostly under the antenna. A 
Jewell thermocouple ammeter is used in the 
antenna circuit. During the tests referred to 
the reading was between 2.3 and 2.8 amperes. 
The helix is home-made with copper tubing. 
All the fixed condensers are home-made from 
photographic glass plates. 

Two %4 KW. (input) S. I. F. French tubes 
are used in parallel. The filaments are heated 
by a twelve-volt storage battery with a rheostat 
in series. The Chauvin and Arnoux voltmeter 
and ammeter connected in the filament circuit 
read 5.5 volts and 14 amperes. The plates are 
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THE HIGHEST RECEIVING STATION IN NEW YORK STATE 
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connected through a home-made choke coil to 
the secondary of a 4,000-volt transformer. 
(In practice several transformers are used with 
their primaries in parallel and their secondaries 
in series.) 

The key is in the primary of the high- 
tension transformer. As a grid-leak I use 
the plate-filament space of a 50-watt (input) 
S. I. F. tube the filament of which is heated by 
an 8-volt storage battery. This filament draws 
2.5 amperes at 6 volts. Its temperature and 
consequently the plate-filament resistance can 
be varied by a rheostat, which is extremely 
useful in working the main tubes at their 
best efficiency. This grid-leak device is due to 
Mr. Thomas Appleby. 

Although, as this is written, I have been 
testing with America only for the last three 
nights, my signals have been received there 
regularly and strongly. Last night (November 
27) two-way communication was established 
for the first time in the history of radio be- 
tween amateur stations of the two continents 
when I exchanged messages and lohg conver- 
sations with Mr. Fred H. Schnell and Mr. 
K. B. Warner of 1MO and Mr. John Reinartz 
of IXAM, who reported my signals as read- 
able on the loudspeaker and twenty feet from 
the phones. 

For reception I use either a Grebe CR 13 
receiver, which is proving very efficient and 
practical, or a home-made super-heterodyne 
which gives me regularly the voice of KDKA 
readable six feet from the phones with only 
one step of audio amplification. 

With a given number of tubes the signals 
from IMO are the loudest American signals 
I have heard so far, including all amateurs 
heard during last year’s transatlantic tests and 
all the high-power stations. 7 
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The tallest mountain in New York state is Mount Marcy, 5,344 feet above the sea. 
A receiving set was carried to the top recently by Hall E. Shepherd and Sherwood 
Marvin, an antenna wire was stretched between two boulders and concerts from 


CF. WEAF and WMAF were picked up. 
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HELP your neighbor. If you have discovered any little Kink that helps to eliminate 
trouble in your radio apparatus, or if while experimenting with the connections of 
your set you should run across some interesting phenomenon, or if you should dis- 
cover some new hook-up that gives better results—send it to the “Listening In“ page. 


How the Anti-trust Laws May 
Affect the Radio Fan 


NDER a request from the House 

of Representatives for information 
that would aid in determining whether or 
not the anti-trust laws of the United 
States were being violated, the Federal 
Trade Commission has made a careful in- 
vestigation of the radio industry. The 
report of the Commission, recently sub- 
mitted to Congress, will probably prove 
one of the most important documents 
ever issued for the radio industry. The 
following quotations include some para- 
graphs of the report that are of especial 
interest to the amateur and the broadcast 
listener. 

After outlining the history and present 
stock ownership of the Radio Corpora- 
tion of America the Commission con- 
tinues : 

“The Radio Corporation has entered into 
agreements with the various companies which 
own or control practically all patents covering 
radio devices considered of importance to the 
art. The number of patents involved approxi- 
mates two thousand. Agreements of this char- 
acter have been entered into with the General 
Electric Company, Marconi’s Wireless Tele- 
graph Company, Ltd., American Telephone & 
Telegraph Company and its subsidiary, the 
Western Electric Company, the United Fruit 
Company and its subsidiary, the Wireless Spe- 
cialty Apparatus Company, The International 
Radio Telegraph Company, the Westinghouse 
Electric & Manufacturing Company, and the 
Radio Engineering Company of New York. 


With certain minor limitations, the Radio Cor- 
poration under these agreements has secured an 


exclusive divisible right to sell and use the 
radio devices covered by the patents involved 
or by patents which these companies may ac- 
quire before the termination of the agreements. 
The agreements with the American Telephone 
& Telegraph Company and the Western Electric 
Company are to terminate in 1930, while the 
remainder are to terminate in 1945. Provision 
is made for the mutual exchange of informa- 
tion relating to radio, and, in most instances 
the Radio Corporation has granted to the other 
company a license under its patents to make and 
use devices in the particular field in which the 
other company is interested. 

“The Radio Corporation, under these agree- 
ments,is made the selling company for practically 
all radio devices to be sold to the public under 
the hundreds of patents involved. The General 
Electric Company and the Westinghouse Elec- 
tric & Manufacturing Company are to manufac- 
ture and to sell to the Radio Corporation only, 
these devices and apparatus, the Radio Corpora- 
tion agreeing that sixty percent of its annual re- 
quirements would be purchased from the General 
Electric Company and forty percent from the 
Westinghouse Company. Until the expiration 
of the Fleming patents in 1922, the Radio Cor- 
poration had an absolute monopoly in the sale 
of vacuum tubes. On the expiration of these 
patents, the DeForest Radio, Telephone & Tele- 
graph Company, which had retained a right to 
manufacture and sell. commenced the sale of 
such tubes to the general public. In the sale 
of receiving sets, the Radio Corporation has 
competition from seventeen concerns licensed 
under the Armstrong patents, although their 
sale of sets for use in conjunction with tubes 
is being contested in the courts at the present 
time.” : 


The Commission then proceeds to ana- 
lyze the situation with regard to ship-to- 
shore and international communications. 
With regard to the latter the Commis- 
sion states: 


“The Radio Corporation is the only concern 
now engaged in transmitting and receiving radio 
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messages between the United States and forcign tributor to handle these goods it must turnish 
countries and contends that in order to function evidence that it has the facilities for conducting 
properly it must of necessity secure a monopoly a wholesale business and give an initial order 
in this field. The company has secured a virtual amounting to not less than $25,000. Independent 
monopoly and controls all the high-power sta- manutacturers ot sets are not sold vacuum 
tions with the exception of those owned by the tubes and other patented devices for resale in 
Government.” connection with sets manufactured by them. 
; a This was a hardship, particularly when there 
In conclusion, under the head of “Sale was a shortage of tubes, as the dealers were 
of Apparatus” the Commission continucs : unwilling to furnish them with tubes. The im- 
vestigation shows that the shortage in tubes 
“The refusal to sell or lease apparatus to was confined to three of the six types manu- 
competitors for international communication factured and prevailed during 1922 and first 
purposes is included in the well-defined policy few months of 1923. There was a marked in- 
of the Radio Corporation of America. It also crease in the demand for tubes as the industry 
affixes to the apparatus sol a license notice, the developed, as is shown by the orders received 
object of which is to restrict the purchaser's by the Radio Corporation, which were as fol- 
use Of the device to amateur and experimental lows: 1921, 112.500: 1922, 1,583,021; and for 
purposes. In supplying ships with apparatus, the first nine months of 1923, 2,931,262 tubes. 
devices and appliances, the shipowners are re- Although the officials of the Radio Corporation 
quired to execute an agreement which provides admit that they do not carry dealers who con- 
that the apparatus, etc., furnished by the Radio fine their orders to tubes exclusively, there is 
Corporation is licensed only for use on board little evidence that the Radio Corporation re- 
ships and aircraft in communications destined quired dealers to handle their goods exclusively 
to or originating on such ships or aircraft. or favored such dealers, in the supply of tubes, 
“The Radio Corporation distributes its prod- as compared with dealers who also handled 
ucts chiefly through wholesale concerns han- apparatus manufactured by others. 
dling electrical supplies. In order for a dis- “The DeForest Radio. Telephone & Tele- 
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Underwood & Underwood 
AMERICAN RADIO AMATEURS PICK UP EUROPEAN BROADCASTING 
STATIONS 


I special loop antenna, presented to Arthur Lynch, editor of Radio Broadcast, by 

Dr. J. H. Rogers, the man of “underqround-antenna’” fame, was used in con 

junction with this super-heterodyne receiver to pick up the European broadcastine 

stations’ signals in a recent test held at Garden City. A number of the trans 

atlantic signals were recorded by amateurs. In a short time we will all be listening 
in to broadcasting from across the water. 
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graph Company, which is now engaged in the 
manufacture and sale of a modern vacuum 
tube, also affixes to its product notices with 
respect to use similar to those used by the 
Radio Corporation. This company has recently 
adopted the policy of making the distributors 
of its products, agents. 

“The Commission submits no conclusions in 
this report as to whether the facts disclosed 
constitute a violation of the anti-trust laws, as 
the House resolution under which the report 
was prepared called only for the facts and data 
‘as in the opinion of the Commission may aid 
the House of Representatives in determining 
whether . . the anti-trust statutes of the 
United States have been, or now are, being 
violated . . .; and such other facts as in the 
opinion of the Commission may aid the House 
in determining what further legislation may be 
advisable.’ ” 


Useful Hints 
on the Test Buzzer 


O the beginner who is enjoying 

local broadcast programs through 
the medium of the useful and inex- 
pensive crystal set, the following in- 
formation will be of real value: 


If a vibrating buzzer circuit is placed in 
inductive relation to either the open or closed 
crcuits of a receiving set, the fluctuations of 
the battery current act inductively on the re- 
ceiving circuits and set up therein feeble cur- 
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rents which are rectified and made audible in 
the head telephones. 

The maximum response in the head telephone 
is obtained when the crystal is adjusted for 
the best degree of rectification (or is on the 
most sensitive spot); hence the buzzer affords 
a ready means for adjusting the detector. A 
perfect reproduction of the tone of the buzzer 
is obtained in the phones, the pitch varying 
in accordance with the interruptions of the 
vibrator. 

The method of placing the buzzer in in- 
ductive relation to the antenna system is shown 
in Figure 1. The coils L3 and L4 are wound 
on a tube 1% inches in diameter and 1% 
inches long; L2 1s wound with 8 turns of No. 
20 D.C. C. wire; LI is wound with 6 turns of 
the same size of wire. The coil LI is con- 
nected in series with the battery and the buzzer, 
and consequently when the buzzer is set into 
action, a change of flux takes place through 
L3 which sets up a difference of potential 
across L4 and, therefore charges the antenna 
system, causing it to oscillate at the particular 
frequency to which it is adjusted. Then, when 
the secondary circuit of the receiving tuner 
is adjusted to resonance with the antenna cir- 
cuit, and the crystal detector is adjusted for 
the most sensitive operating condition, the 
loudest sound will be obtained in the phones. 

The coils L3 and L4 may be placed either 
inside or outside of the receiving cabinet. They 
may be installed inside the cabinet and a pearl- 
center push button mounted on the panel; this 


gives a neat and handy mounting, as the buzzer 
and batteries are placed inside the cabinet out 


—Guy Simmons, In. 


of the way. 
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BATTERY BUZZER 


= FIGURE 1 
Hore test busser should be connected up to the ground circuit of the receiving set 
by means of two small coils L3 and L4 for the casy adjustment of the crystal 
detector. 
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Do not hook-up one of the accepted 
standard circuits and, after using it for 
awhile, with poor or indifferent results, 
condemn it. 

If you have once decided to build a 
set incorporating a certain circuit, you 
have probably done so only after read- 
ing about someone else’s splendid re- 
sults with the circuit. Therefore, it 
stands to reason that you must have 
done something wrong, or neglected to 
do something which would have been 
right in building your own version of 
the circuit. Before condemning the cir- 
cuit, try out all the connections, investi- 
gate all the instruments to see that you 
have the right capacities, inductances and 
resistances as specified by an authority, 
and then think of all the little places 
that you have skimped and done things 
in a hurry or substituted some cheap 
piece of apparatus. After you have 
rectified all the things that are wrong 
in the set and after you have really 
learned to tune it, then is the time to 
kick. However, it will usually work well 
and you will be enthusiastic. 

But, perhaps you have expected too 
much from the circuit from the begin- 
ning. This all goes to show that a cir- 
cuit may be good but the fans who use 
poor parts or do careless work in mak- 
ing it think that it 1s worthless. 

x * * 

A RHEOSTAT of the wire-wound type 
should have the separate turns of wire 
spaced accurately and all the wires 
should be of the same height where the 
shding contact passes over them. This 
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will insure even regulation and prevent 
the lever catching on the wires as it 
passes over them. 

The wires should be wound on tight- 
ly and the whole resistance unit should 
be fastened onto the rheostat base so that 
it cannot wobble when the the knob is 
turned. Be sure when buying a rheostat 
of this type to make these investigations 
and buy one that has the correct re- 
sistance for the tube you are using. 

x x * 

IN using insulating tubing on the 
wires in your receiver be sure to get the 
best grade of tubing. Do not use a cheap 
grade that is made of cheesecloth, cov- 
ered with some kind of gummy rubber 
compound. Get good, seamless, var- 
nished-cambric tubing that is firm and 
does not bend out of shape. The 
cheaper grade will cause you trouble; 
it will absorb moisture, it will corrode 
the copper, and it will cause electric 
leakage. The better grades are expen- 
sive but it pays to use them. 

k „ „* 

A VERY good way to tell when your 
filaments are burning at the correct bril- 
liancy is to use a voltmeter which can be 
shifted so that its terminals can be con- 
nected across each tube. one at a time. 

The manufacturers of the various 
tubes give a data sheet with the tubes 
which states the proper operating volt— 
age for their tubes, and if a voltmeter 
is used, the rheostat can be adjusted 
until the reading in the voltmeter is in 
accordance with the voltage called for 
on the data sheet. 
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THERE are many fans who have in 
use in their radio receiving sets a loud- 
speaker of the type that empioys a 
Baldwin phone unit for the reproducer. 
This unit is sometimes used with a 
horn, of one description or another, or 
in a phonograph. When these units 
are new, and not subjected to signals 
of too great a strength, the quality is 
good. But when they have been used 
for a considerable length of time, and 
have been forced by signals that are 
too strong for them, they soon develop 
rattles and vibrations that are objection- 
able, to say the least. 

Sometimes they begin to chatter; 
sometimes they squeak on one particular 
note; sometimes they just give out 
raspy grunts. 

This is almost always due to one of 
two causes, or both. 

The little pin which connects the 
armature with the center of the mica 
diaphragm may have become loose. Or, 
the outer edge of the mica diaphragm 
may have chipped loose. 

Both of these troubles may be elim- 
inated, causing much better operation 
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of the loudspeaker as a whole, and 
probably restoring all of its original 
tone quality and volume. 

These are the suggestions: 

Drop a small quantity of shellac on 
the little pin joint in the middle of the 
diaphragm so that it will unite both 
the metal and the mica and stop vibra- 
tion. (See Figure 1.) 

Cut a narrow ring-disk of blotting 
paper and place it within the cap so 
that it laps over the edge of the mica 
diaphragm. (See Figure 2.) 

Try these hints and see if they don’ 
make a great difference. 

* x * 

Keep the lead-in from your antenna 
well away from the walls of the build- 
ing. Do not let it hang right alongside 
of any brick structure, a fire escape, a 
drain pipe, metal smoke stack, or any 
other body of large dimensions. It 
should swing free by .a few feet: the 
greater distance away the better, up to 


a distance of about fifteen feet. 
«„ „ „* 


Don’t try to light up the WD-12 
tube above 


vacuun) a dull red color. 


a 
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HOW TO ELIMINATE VIBRATIONS 


Figure 1: The chatter in a Baldwin loud- 

speaker unit may be eliminated by placing a 

small quantity of shellac about the pin which 

connects the mica diaphragm to the armature. 
This prevents vibration. 


Figure 2: 4 small washer of blotting paper 

will also stop vibration on the outer edges of 

the mica diaphragm. It should be placed as 

shown and the hard-rubber cap screwed down 
upon i. 


ITEMS of general interest that you ought to know; bits of useful information that 
every radio fan ought to know. 


Ambulances Equipped with Radio 


SEVERAL Texas cities are equipping munici- 
pal ambulances with a radio equipment. Hous- 
ton, Dallas and Fort Worth hope within a 
short time to have municipal broadcasting sta- 
tions at police headquarters and ambulances 
while responding to one emergency call may 
pick up other calls from headquarters and 
go direct to the scene of the accidents. It is 
believed that the new method will prove a 
great time saving device. 

* * „ 
New Station Operated Altogether by Batteries 


In the attempt to prevent interference and 
poor quality of transmission due to rotating 
electric machinery in the neighborhood of a 
transmitter, the new broadcasting station, 
WITAM, in Cleveland has been equipped 
_entirely with storage-battery power. As the 
power of the station is 1,000 watts and the re- 
cessary voltage is 2,500 volts, hundreds of bat- 
tery cells are necessary. Moving electric ma- 
chinery of all kinds has been carefully ex- 
cluded from the station building and from its 
immediate neighborhood. The quality of trans- 
mission actually attained will have much inter- 
est for students of broadcasting technique. 


* „ * 
An Electron that was Worth $40,000 


Dr. Mikan of the California Institute of 
Technology has received the Nobel prize in 
physics for his work in isolating the electron 
and determining the exact amount of elec- 
tricity on it. The prize is $40,000. 

* * * 


Duplex Radiophone for Explorers 


A NEW radio outfit for the use of explorers 
in communicating with civilization, for installa- 
tion in isolated camps in the desert or jungle 
and for similar uses has been put on the market 
in England by the Marconi interests. It con- 
sists of two portable sets capable of either 
receiving or transmitting at either one of two 
wavelengths, 300 meters or 350 meters. The 
antenna wire is made in two sections with an 
insulator between. One section of the wire and 
one of the wavelengths is used for transmitting, 


the other for receiving, the receiving part of 
one set being tuned to the transmitting part of 
the other. The outfit is made in two powers, 
5 watts and 50 watts. 


«„ „% „ 
The Rasp in President Wilson’s Voice 


One of the most interesting features about 
the broadcasting of ex-President Wilson's 
speech on Armistice Day was the fact 
noticed by so many listeners that the Presi- 
dent’s voice sounded harsh and tired, the 
voice, one felt, of a sick and disappointed man. 
Probably nothing that the President or his 
friends could have done or could have said in 
print would have aroused so much personal 
sympathy for him (regardless of the listener's 
political opinions) as this simple circumstance 
of our being able to hear him speak. Radio is 
the only known way of reaching the entire 
public without losing the personal touch. 


* * * 


Multiplying Frequencies to Prevent 
Interference 


Ar the recent meeting of the British Asso- 
ciation for the Advancement of Science Mr. 
John Scott-Taggart suggested a new way to 
minimize interference. It consists in multi- 
plying at the receiving station the frequency 
of the incoming signals by a thousand or more 
before attempting to read them. For example, 
two waves of 15,000 and 15,100 meters, re- 
spectively, are too close together for distinct 
reception but if these frequencies are each mul- 
tiplied by 1,000 (dividing the wavelengths, of 
course, in the same ratio), the resulting fre- 
quencies of 20,000 and 19,868 kilocycles are 
sufficiently far apart for distinct reception. 


* * * 


Radio Blamed by the Ignorant for 
Thunderstorms 


Tue claim that radio broadcasting is pro- 
ducing bad weather, especially thunder and 
lightning, seems to have been taken seriously 
by a large part of the farming population in 
Europe, with resulting opposition to the growth 
of the radio industry. 
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New Broadcasters Overseas 


SINCE our last list of the European broad- 
casting stations (PoPULAR RADIO for Decem- 
ber, 1923, page 531) four new short-wave sta- 
tions have come on the ether in Europe with 
regular programs. In Great Britain, the British 
Broadcasting Company has added two stations 
to their previous six. One, at Bornemouth 
(6BM), transmits at 385 meters; the other, at 
Aberdeen, Scotland (2BD), is on 495 meters, 
having the longest wave in use among the 
British stations. In France, station YN at 
Lyons has begun a broadcasting service on 
470 meters. Music is transmitted at 5:30 A. M., 
New York time; news and similar material at 
6:30 A. M., 10:15 A. M. and 12:15 and 2:30 
P. M. In Germany a broadcasting service has 
been begun by two stations on 290 and 400 
meters but transmission is at present irregular 
in time and does not reach any great distance. 
There is also a new station at Algiers, Africa 
(SA), on 200 meters, but the only material 
transmitted is the weather. bulletin at 8:00 
A. M., New York time. 


Armstrong Perry 


A LOUDSPEAKER FOR THE GARDEN 


This unique structure, built of stone and 
moulded concrete, was made by M. C. Hopkins 
at his lodge at Waterford, Va. When the 
reproducing unit at the throat of the horn ts 
connected by two wires to his radio set, the 
musie is broadcast to the whole vilaae. 
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A New Kind of Broadcaster's Fee 

CoLtumBIA University is broadcasting a series 
of ten lectures on the poetry of Robert Brown- 
ing, and every student who wishes seriously to 
follow the course is asked to buy a- printed 
outline and syllabus, for which five dollars is 
charged. In this instance the fee is to cover 
only the cost of printing but the idea has, per- 
haps, a wider application. Might not the clients 
of a broadcasting station be willing to pay a 
small regular fee like this in order to obtain 
complete information conducive to better en- 
joyment of the programs and to greater cultural 
profit therefrom? Broadcasting must be paid 
for somehow if the quality of the programs is 
to be maintained and improved. It is unfortu- 
nate, we believe, to allow the advertising value 
of the service to carry all the cost and thus to 
control the nature of the material broadcast. 

t „ „ 


Police Reserves to be Radio Experts 


THE New York Police Department announces 
that the Reserves attached to its force are to 
be instructed in radio and will become, it is 
claimed, the best trained force of radio experts 
in the world. 

* * * 
Relay Broadcasting to the Pacific Coast 


THE Westinghouse Company has installed a 
radio relay station at Hastings, Nebraska. 
Concerts broadcast from Pittsburgh will be 
picked up at Hastings and relayed automatically 
to points farther west. It is planned that trans- 
mission from Pittsburgh to Hastings will be on 
about 95 meters and from Hastings west on 
about 110 meters. Thus comes another step 
in two developments which PorpuLar Rapto has 
been forecasting for months: first, the growth 
of relay broadcasting and, second, the increas- 
ing use of the shorter waves. 

* „ > 


German Broadcasting Begins 


Tue first regular private broadcasting has 
begun in Germany, a studio in Berlin supplying 
programs on a 400-meter wave. Other stations 
are to be installed. Broadcast listeners must 
secure a license and the regulations surround- 
ing it would be considered, in America, so 
troublesome as to be almost prohibitive to the 
growth of the industry. However, the Ger- 
mans are more accustomed than we are to be- 
ing told what they must or must not do, so 
perhaps the regulations will work well enough 
there. 

* * * 


The Honor Roll of Broadcasting Stations 


Tue Bureau of Standards has certified six 
American broadcasting stations as maintain- 
ing a wavelength so exact that their transmis- 
sion can be used for the calibration of wave 
meters. They are Wr at Schenectady. 
KDKA at Pittsburgh, WWJ at Detroit. 
WCAP at Washington, WOS at Jefferson 
City, Missouri, and WSB at Atlanta, Georgia. 
Other approved stations are the navy station 
at Annapolis and the Radio Corporation sta- 
tions at Tuckerton, Rocky Point, Coram Hill 
and Marton. 


POPULAR KADIO 


Bh] 


Kadel & Herbert 


193 


RADIO APPARATUS USED FOR DETECTING SUBMARINE SOUNDS 


The U. S. Navy is cquipping its battleships and submarines with sensitive sound 
devices, one of which is pictured above, that enable the opcrator to determine the 


proximity of nearby passing motor-propelled vessels. 


The device amplifies the 


engine and propeller sounds which are transmitted through the water, and also 
enables the operator to determine from which direction they originate. 


french Government Keeps Tight Rein on Radio 


THE expectation that the severity of the 
governmental control of radio in France would 
presently be relaxed does not seem to have 
been realized. New regulations recently pro- 
mulgated are, if anything, more severe than 
the old. All receiving sets, even for private 
use, must be licensed and must pay a tax. If 
a receiving station is used for public entertain- 
ment or any similar purpose it must pay a 
much larger tax. Broadcasting stations are 
surrounded with such a maze of regulations 
as to be, in effect, prohibitory except for a very 
few stations, mostly under strict government 
control. American amateurs, inclined at times 
to protest at the mild and non-restrictive regu- 
lations considered necessary by the United 
States Government, should remember that radio 
is a hundred times freer in this country than 
it is anywhere else in the world. 


Will We Have Exclusive Radio News Service 
for Newspapers. 


Ir is easier to recall the past than to foresee 
the future. Indeed the best way to foresee 
the future is to attempt it in the light of the 
past. There was a time when newspapers used 
no telegraph news and when the more con- 
servative editors regarded the new invention of 
Dr. Morse as a dangerous and unreliable inno- 
vation in the business of news gathering. If 
one wanted real news one sent for an author- 
ized statement to come by messenger or by 
mail. Why trust it to a wire on which anyone 


might listen? This is the present attitude of 
many newspaper men toward radio. But for- 
tunately there are more progressive ones. It 
is safe to say that in twenty years time, or 
possibly in five years, radio will be as indis- 
pensable in the gathering of news as the wire 
telegraph is today. 
x * s 

Edison Says Radio Gives Scientific Training 

IN a recent newspaper interview Mr. Thomas 
A, Edison went on record as to what he be- 
lieves to be the greatest value of radio to the 
community. Radio is, he says, “one of the 
greatest things for young men ever brought 
out.“ It is because it gets them interested 
in science and in scientific literature. It teaches 
them to think in a scientific way. The boy 
broadcast listener of today is the experiment- 
ing amateur of a few months from now and 
the scientific research worker or enginecr of 
future years. 

a * 

Spiders Spin Trouble for Broadcast Listeners 


ANTENNAS, like brains, should not be allowed 
to grow cobwebby. Several recent reports in- 
dicate that fans have had trouble with fad- 
ing signals because adventurous spiders had 
stretched their webs across the antenna insu- 
lators or from antenna wires to nearby chim- 
neys or other grounded objects. The leakage 
of the high-frequency impulses over a single 
stand of spiderweb is large enough, especially 
in wet weather, to decrease seriously the energy 
of the received signal. 
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Ether Waves Emitted from Furnace Pipes 

Raplo waves emitted from transmitting an- 
tennas are not the only kind of ether waves 
that are of household importance. The shorter 
ether waves of radiant heat are important 
also—at least to those of us who live in cold 
countries. A part of the heat given out by 
radiators and stoves and furnace pipes is dis- 
charged merely by contact of the hot metal 
with the air around it. But another part of 
the heat is sent out as radiant heat waves 
emitted by the heated pipe. And just as the 
nature of an antenna system affects the radio 
waves emitted from it, so the nature of a 
furnace pipe affects its emission of heat waves. 
Polished pipes, for example, emit much less 
heat in the form of ether waves than do dull 
or painted pipes. If you want the heat to 
stay inside a furnace pipe or a steam pipe give 
it a shiny polished surface. If you want as 
much heat as possible to come out in the 
form of ether waves, paint the pipe black. 

* * 


Fake Code on the Stage Gets Amateurs’ Goat 


WE all remember the complaints of the lip 
readers in the early days of the motion pic- 
tures. What the actors really said to each 
other was quite visible to persons so equipped 


Fotcgrims 


A RADIO SET FOR 60 CENTS 


That ts the claim made by John P. Buckley, 
of the Bureau of Standards, for a crystal re- 
ceiver composed of two small boards wound 
with primary and secondary coils of No, 27 
NCC wire. Connections for the taps and for 
all other ctreutts are made in the space bè- 
fiveen the boards before hooking up the set. 
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and it had, too frequently, no relation at all 
to what was supposed to be said. The same 
thing has turned up in radio. Several plays 
recently on the boards in New York have made 
use of radio messages supposed to be sent in 
code from a spark transmitter installed on the 
stage. The stage managers evidently forgot 
how many amateurs there are nowadays to 
whom code is as familiar as English, Anyway 
the supposed operator on the stage merely 
twiddled the spark a little and the amateurs 
got disgusted. There were so many protests 
that when an occasion arose to send a spark 
message as a part of the setting for a film 
play in one of the Broadway motion picture 
theaters, the manager hired a licensed operator 
to send out in correct code the exact message 
called for in the action of the play. 
* „ x 


100,000 Miles of Carrter-Current Systems in 
the United States 


THE rapid growth of the carrier-current 
or “wired-wireless” systems is attested by the 
recent announcement that the Bell system now 
includes 20.000 miles of lines equipped for 
carrier- current telephony and 88,000 miles 
equipped for telegraphy by the same radio 
method. The advantage is, of course, that a 
number of separate messages or conversations 
can be carried over the same wire without 
interference. When you tals nowadays over 
any of the much-used long-distance wires it 
is a better than even chance that you are talk- 
ing for at least a part of the distance not by 
ordinary telephone currents at all but by radio- 
frequency waves carried over the wires. 

* 
Radio Links Australian Backwoods to 
Civilisation 


One of the great problems in the less settled 
parts of Australia has always been the diffi— 
culty of communication, as the continent is 
sprinkled rather generously with desert areas 
that are all but impassable. The increase of 
radio stations is rapidly curing this trouble 
and removing the tsolation of even the most 
distant settlements. 

** * * 
Does the Telephone Make Us “Left-eared” ? 

A EtrorEan scientist reports that people are 
acquiring better and better hearing in their 
left ears and worse and worse hearing in 
their right ears. He ascribes this curions 
development to the use of the telephone. Most 
people hold the receiver to the left ear so that 
the right hand may he free for taking notes. 
The continued practice of careful attention 
to the left ear trains that ear to hear more 
acutely than the other. And it must hear 
acutely, we may remark, if it is to hear any- 
thing whatsoever over the average European 
telephone. If this scientist is right it may be 
that we will find one of the benefits of radio, 


especially of DX work, to be an increased 
acuteness of hearing in both ears. Animals 


hear much more acutely than we do. Men 
used to hear, in prehistoric times, more acutely 
than they do now. Perhaps we cam get back a 
part of this lost power. 
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HE IS COMPILING A “RADIO CENSUS” 


W. E. Downey, supervisor of radio in the Department of Commerce, is at work to 


find out something about radio fans and radio sets in the United States. 


He has 


already estimated that 70 percent of the sets have vacuum tubes and 30 percent 
have crystal detectors. 


Who Said Farmers Were Behind the Times? 


AGENTS of the United States Department of 
Agriculture have made a survey of the number 
of radio receiving sets owned by farmers in 
780 counties in farming districts. The results 
indicate that the number of sets on farms in 
the United States is probably over 145,000. 

* „ „ 


Blow up Your Loop and Listen 


A NEw collapsible loop invented in Europe 
has the wires attached to a rubber tube like a 
bicycle tire. When you want to use the loop 
you pump up the tire which extends the loop 
and makes it operative. 

* „ „* 


One Radio Application in Which China Leads 


THE use of a radio link in long-distance tele- 
phone service, covering a gap in the wire sys- 
tems, iS already in use in China according to 
Captain R. S. Wood in the New York World. 
A conversation between Hongkong and Pekin 
goes hy land wire to the Hongkong radio sta- 
tion, thence by radio to the Pekin station, and 
thence by land wire to the instrument of the 


Pekin subscriber. 
R *« * 


An Absolute Vacuum of Sound 


It is almost as hard to keep every trace of 
sound out of a room and thus obtain absolute 
quiet as it is to get all the air out of a vacuum 
tube and make an absolute vacuum. And every 
DX hunter knows how disturbing a very small 
outside noise can be when one is listening with 
every atom of ear for some very faint sound. 


The psychological department of Princeton Uni- 
versity is adding to its new building a room 
provided with every known device for keeping 
out sound. Although built within the larger 
building, this room of sound-vacuum is an en- 
tirely separate structure, having even a founda- 
tion of its own so that not the slightest pulse 
of sound will be conducted into it. 
* 


The Smallest Wire in the World 


THE scientists of the Western Electric Com- 
pany have produced a wire made of a copper: 
nickel alloy and far smaller than any wire 
previously made anywhere. The wire has a 
diameter of less than one five-thousandth of an 
inch. It is practically invisible except under 
the lens of a microscope. Wire so small as 
this cannot be drawn in the usual fashion. 
It has to be eaten away by acid, thus reducing 
the smallest drawable wire to a still smaller 
size. The new superfine wires are used in mak- 
ing vacuum thermo-couples for measuring 
radio-frequency currents. 


A Funeral with Radio Dirge 


At the recent funeral of an assistant fire 
chief of the Dallas, Texas, fire department, 
Chopin’s funeral march, played by a pianist 
at the central fire station, was picked up by 
a radio loudspeaker on a fire truck and the 
beautiful notes of the march resounded along 
the procession to the grave. The fire truck 
bearing the radio apparatus followed the 
hearse and the funeral march furnished a 
unique feature of the procession. 


WHAT READERS ASK 
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QueEsTION: I am starting to build one 
of the super-heterodyne receivers de- 
scribed in the November and December 
issues of PopuLAR RADIO. Will you 
please give me the proper connections for 
the Haynes tuner circuit showing the 
binding posts? 

I would like to have a diagram drawn 
up in the same style as the two dia- 
grams showing the oscillator and the 
amplifier units. 


I notice that the filament battery is 
connected with the negative terminal to 
the negative terminal of the “B” battery. 
Is this a mistake or does it make much 
difference which way round the A“ bat- 
tery is connected? The Haynes-Griffin 
Company states that the instructions for 
connecting the “A” battery, as published 
in the December issue of PopuLAR RADIO, 


are “incorrect.” I have tried it both 
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ways and fail to find any difference 
whatever. 
DoucLas EHRLICH 


ANSWER: The connections for the “A” bat- 
tery, as published in our December number, are 
correct; the Haynes-Griffin Company's state- 
ment that they are “incorrect” is misleading. 

There are, however, two methods of con- 
necting the batteries, and the circuit you require 
is shown in Figure 1. You will notice that the 
binding post connections are given in the same 
manner as in the units described in the No- 
vember and December issues. 

There is no difference, in the operation of 
the whole set. with the “A” battery connected 
in one direction or the other, as long as all the 
units are connected the same way. However, if 
the A“ battery is connected with the negative 
terminal to the negative terminal of the “B” 
battery, the oscillator tube will draw a little 
more plate current. 

To cut down this current we suggest that you 
connect the batteries as follows: 

top post—telephones 

next below—telephones 

third post—positive “B” battery 

fourth post—negative “B” battery 


4 
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The Haynes circuit tuner with the 


Figure 1: 
binding posts marked so that the tuner may be 
used as the first unit of the super-heterodyne. 
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r „ kind of inductance matter much? I read 
ttom post—negative “A” battery. . E , . 
This w.ll be found to be an improvement in the magazines that most of them in 
over the connections suggested in the December describing a set or instrument give a 
issue in that the “B” batteries will not be called specific size of wire, although they do 
upon to supply quite so much current, and they CCC . 
will last longer. not all use the same SIZE. dome instru- 
ments call for No. 22 DSC, some for 
No. 18 SCC and a number of different 
Sizes. 

I bought quite a quantity of No. 18 
and thought I would use it in all the 
descriptions, but first, I want to be sure 
that this would be all right. 


A. ANDREW BorRNICK 


* * x 


Question: Will you please give me 
a diagram of the Overland circuit? Is 
this a double-circuit tuner or a modified 
single-circuit tuner? I have had an 
argument with some other radio fans 
who claim it is a double circuit while I 
claim it is a modified single circuit, so 


. . NSWER: Yes, y shoul siz 
I am sending to get the exact diagram ) O d e eeo 


wire called for in each description. The re- 


to make sure. We are none of us cer- sistance of the wire figures in the calculations 
tain how the circuit works. in most regenerative circuits on account of 
damping, and the size of the wire figures in 
RAYMOND PARKER the calculations for sclf-inductance, and mutual 

ae ; coupling. 
Answer: The circuit you refer to, shown in It stands to reason that if you use a smaller 
Figure 2, is a single circuit, with a slight modi- diameter wire its resistance will be greater, and 


fication in that it has an extra fixed condenser this may impair the proper circuit character- 
of .00l-mfd. capacity included in the ground istics. 


lead. This same condenser is also included in If vou use a wire that is thicker than called 
the plate circuit, as a bypass condenser across for and you use, say, thirty turns, the coil or 
the telephones and B' batteries. The an- winding will be longer and the coupling will 


tenna tuning is accomplished by means of a not be as close as specified in the original de— 
variometer working in conjunction with a sign. This will affect the efficiency, 
variable condenser. ; f Then again you may use DCC instead of 
The grid is tuned by the action of the vari- SCC or DSC instead of SSC wire. This will 
ometer. It is tuned at the same time as the also cause fewer turns to the inch and affect 
antenna tuning takes place. The circuit is the coupling and the efficiency in a similar 
regenerative, manner. 
z i = It is best to follow the designer's specifica- 
tions to exactly duplicate his results. The de- 


Question: Does the size of wire signers tell you what to do: go and do it! 


used on a coupler or variometer or any The designer tells you what to do, not because 
he just happened to have some of that size 
of wire on hand, but because it is the best to 
use for the set described. 


Ficure 2: Modified single-circutt regenerative receiver, that 2 225K 
includes a bypass condenser tn the plate circutt which also ts 
in series with the antenna and grid circuits. 


AFT, 


det, 


Question: Will you please give me 
a circuit showing how to add one stage 
of audio amplification to my detector cir- 
cuit, and one stage of push-and-pull 
amplification? I want to use this with 
my regenerative receiver. Can the circuit 
you recommend be used with a Western 
Electric 10-D horn? This is what I want 
to use if possible. Also include a list of 
parts. I have two Como transformers as 
mentioned in your article in the January, 
1924, issue of PopuLtar RADIO., 


DoxaLp K. BEARD 


ANSWER: The circuit you need is shown in 
Figure 3. This circuit will give good results 
with the apparatus you want to use with it. 
You will need the following additional appa- 
ratus: 

AT Tl—audio- frequency 

former: 

AFT2—input push-and-pull transformer: 

AFT3—output push-and-pull trans former: 

(The above two you have) 

TI and J2—double-circuit jacks: 

J3—single-circuit jack; 

Rl and R2—tilament rheostat, 20 ohms: 

R3, R4, and R5--resistances, $0,000 ohms 

each ; 

Cl—mica fixed condenser, . 0005 mfd.: 

C2—mica fixed condenser, .00025 mfd.: 

switch lever and 4 switch points; 

three UV-201-a tubes or three C-301-a tubes: 

three tube sockets; 

“C” battery, 9 volts: 

„B“ battery (three 45-volt sections). 

You will be able to use the same storage bat- 
tery as used on your present set. Just connect 
the two posts marked “A” negative and “A” 


amplifying trans- 
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positive on the diagram to the corresponding 
terminals of your present battery. 

The switch lever connecting to the re- 
sistances R3, R4, and R5 constitute a volume 
control so that you will be able to get jusi 
the right amount of signal strength to meet 
your conditions. 

* x * 


QueEsTIon: What is the best method 
for tuning the grid circuit, a variometer 
in series with the secondary or a varia- 
able condenser shunted across the sec- 
ondary winding? I mean, which is the 
best, from a standpoint of selectivity 
and sensitivity. 

HOWARD SAYRE 


ANSWER: This is rather a complicated ques- 
tion to answer. From a standpoint of selectiv- 
ity alone, the condenser-tuned method would 
probably be preferable. The variable con- 
denser would be connected across the sec- 
ondary winding and this would give an oscil- 
latory circuit in which the frequency is vari- 
able with a change in capacity. The capacity 
of the condenser would be large in comparison 
with the tube capacity and the capacity of the 
operator's hand against the dial. This means 
that the tuning would not be appreciably affect- 
ed by body capacity. However, for a particular 
wavelength range the capacity of the condenser 
should not be too high, or the signal strength 
will be lessened and tuning will become ex- 
tremely critical. On the other hand, with ex- 
ceptionally low minimum capacity, the capacity 
in the circuit will approach the value of ca- 
pacity encountered between the operator's hand 
and the shaft of the condenser. 

From the standpoint of sensitivity, the va- 
riometer method would be preferable. This 
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would allow of greater inductance in the sec - 
ondary circuit with a correspondingly higher 
turn ratio between the antenna (primary) cir- 
cuit and the secondary circuit. Theoretically, 
this would produce a higher grid voltage and 
if other conditions of resonance are satisfied 
tnis is the case, practically. This method, how- 
ever, is commercially possible only on the 
lower wavelengths as the series variable in- 
ductance would have to be of an enormous 
range to cover a large wavelength band. 

So you see your question takes into account 
too many considerations (of wavelength, of 
coupling between circuits, of resonance, turn 
ratio, cost, practicability, ease of operation, as 
well as circuit design) for a proper and com- 
plete answer in this space. 

Considered briefly, from a standpoint of both 
selectivity and sensitivity, the condenser meth- 
od fits most of the problems most economically. 

However, some manufacturers stick to one 
method and some prefer the other, each with 
seemingly just claims for either of the two 
methods. 

Both of the two systems make use of the 
same principles of electrical resonance, except 
that in the one, the capacity is predominant 
and in the other the inductance 1s predominant. 


* * * 


QuEsTion: Is there any type of re- 
‘ceiver that will eliminate the inter- 
ference from nearby single-circuit re- 
ceivers? Mhat would be the best way 
to solve this troublesome question? It 
certainly is annoying to try to receive 
a little DX with a really good receiver 
and then to find that it is almost im- 


possible, because someone in the neigh- 
borhood i3 indulging in the pastime of 
twisting the dials of one of these trouble- 
makers. I think they should be for- 


bidden by law. 


A. J. ROBINSON 


ANSWER: If you have one of these single- 
circuit fiends in your vicinity, and he persists 
in allowing the set to oscillate while trying to 
tune in distant stations, there is no receiver on 
earth that will “cut him out.” 

The best way, at present, is to find out his 
location and go over and visit him, then when 
friendly relations are established, invite him 
over to your house and show him just what 
his set does to his neighbors’ reception. 

This should make him repentant and willing 
to learn to use his set without allowing it to 
oscillate. Or, you might have even better luck 
and convince him that he really would get 
better results in a receiver of the two, three or 
four-circuit type, or with a circuit employing 
radio-frequency amplification. 


* * * 


Question: What value of “C” bat- 
tery should I use on an amplifier which 
contains two C-299 vacuum tubes with 
90 volts on the plates? 

ARTHUR J. BRAUN 


ANSWER: A “C” battery potential of 4.5 volts 
will be correct for use with these tubes. The 
negative terminals of the batteries should be 
connected toward the secondaries of the two 
amplifying transformers and the grids of the 
tubes. The positive terminals of the batteries 
should he connected toward the negative leg 
of the filaments. 
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QUESTION: 1 want to use the circuit 


known as the “Inverse Tickler” circuit on 
my 10-watt CW transmitter. I do not 
know if this is the correct name for the 
circuit, but it is the one that uses an in- 
ductance coil with a smaller coil inside 
of it connected in the grid circuit of the 
oscillator tubes. The smaller coil 1s 
shunted by a variable condenser, as I 
understand it. I hope you will be able 
to identify the circuit I want from my 
meagre description. 

I have made up ten electrolytic rectifier 
jars to use with a power transformer for 
the plate supply and would also like to 
have the dope on a good filter for taking 
out the hum. What I want to have is a 
good, pure CW signal without any hum 
if that is possible with an A.C. supply. 
Will you give me the necessary data to do 
this? ARTHUR COLLINS 


Answer: What you want, we believe. i is the 
British Aircraft circuit which is shown in Fig- 
ure 4. The larger inductance, L1, mav be made 
by winding about 30 turns of No. )2 bare cop- 
per wire on a four-inch tube. The smaller 
grid-tickler, L2, can be made by winding 20 
turns of No, 18 bell wire on a 3½- in ch tube 
inserted in one end of the larger inductance. 

The variable condenser, VC. is a . 0003 mfd 
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It should be well insulated because it must 
stand quite a high potential. 

Condensers C3, C4, and C5 are 1 mfd. paper 
condensers that should be capable of withstand- 
ing 500 volts, or more, continuously. 

Condensers Cl and C2 should be .001 mfd 
for by-passing the radio-frequency currents 
around the filament windings. 

The choke coils L3 and LA are audio-fre- 
quency chokes of the order of 1% henries 
each. They should be capable of passing about 
150 to 200 milliamperes. 

The hot-wire ammeter, A, should have a full- 
scale deflection of 2 amperes. 

The milliammeter, M.A, should have a full- 
scale deflection of 250 milliamperes. 

The two tubes, VTI and VT2, may be two 


radiotrons, UV-202. It will be noticed that the ' 


key (for telegraphy) is included in the lead 
going from the grid circuit to the filament 
circuit. 

The lead plates of the rectifier should all 
be connected towards the end ot the circuit 
marked L on the diagram and the aluminum 
plates should be connected to the end marked 
A. This insures the proper polarity for the 
plate-voltage supply. 

* * 


Question: Should or should not, the 
coils on receiving sets be painted with 
moisture-proof paint? 

FRANK BURROUGHS 

Answer: No kind of covering varnish. 
paint or filler should be used on radio- fre 
anency coils. Such use contributes to both the 


diclectric losses in the coils and in the value of 
the distributed capacity of the coils. 
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QuEstion; Kindly give me a hook- 
up so that I can use a spark coil with 
my CW set (one 5-watt tube). At pres- 
ent I am using it with 200 volts of “B” 
batteries but they die down too fast arid 
I am only able to get about 25 miles. I 
have a Ford spark coil and I have been 
told that it will work as an inter— 
rupted plate supply if I use a condenser 
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TA Ri } Circedl Jar a twi 
tube CW transmitter, . mploy 
ing ad reversed grid tt Y Coti 

| j Vg and using rectified A. n the 
plates 
110 Y. 
60~AC 
of some kind across the secondary. 
s A. D. BELMONT 


ANSWER: The circuit you require is shown 
on this page in Figure 4. This is the same 
circuit you sent in except that the spark coil 
has been substituted in place of the “B” bat- 
teries as a plate-voltage supply. This circuit 
will give you a signal that sounds like a 
straight spark-coil transmitter except that it 
will be sharp in tuning and will enable you to 
transmit to much greater distances 


a 


SPARK COIL 
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Diagram showing how to connect up a spark coil to a 5-watt, 
single-tuhe, CW transmitter to supply the plate voltage. 


IN THE WORLD'S: 
LABORATORIES 


Will Radio Help Solve the Mys- 
teries of Thought? 


One of the first American pioneers in radio 
and one of the most prolific inventors who ever 
worked in this field is Mr. John Stone Stone, 
formerly of Boston, now living in San Diego, 
California. A short time ago, the 1923 medal 
of the Institute of Radio Engineers was pre- 
sented to Mr. Stone in recognition of his services 
to radio science. In his remarks at that time* 
Mr. Stone made some prophecies which will 
interest every radio engineer who has even 
the slightest leanings toward scientific re- 
search. 

“The art of radio communication,” said Mr. 
Stone, “differs from other electrical arts in that 
the early growth of these latter has depended 
almost wholly on empirical developments, while 
the advances in the art of radio communica- 
tion, even from its earliest days, have been 
almost exclusively through the astute applica- 
tion of the principles of the pure sciences. It 
is this fact that accounts, I believe, for the 
rapidity with which the art of radio com- 
munication reached its advanced achievements. 

“For this reason radio communication is 
under a greater debt to the sciences than is 
any other of the electrical arts. In looking 
forward I am not, therefore, so much con- 
cerned to see startling advances in the art or 
profound modifications of its processes as I 
am to see it repay its debt to science. That 
this is imminent we may feel reasonably sure, 
and though I have not the hardihood to at- 
tempt to predict the exact nature of its contri- 
bution to science, I may, nevertheless, venture 
to point out that the audion, or three-electrode 
vacuum-tube amplifier, is a veritable electrical 
microscope whose power to magnify electrical 
effects is enormously greater than the visual 
‘magnifying power of the corresponding optical 
instrument. The microscope has made possible 
bacteriology, with its inestimably important ap- 
plications to pathology and therapeutics. 

„May we not reasonably expect, therefore, 
that in the near future this prodigious magni- 
fying power of our electrical microscope will 


: As reported in Radio (San Francisco), Vol. 5, No. 
11, page 10 (November, 1923). 
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be used to detect and measure the minute 
electrical impulses upon which all our physical 
functions are predicated? . Indeed, may we 
not Jook even further forward with the hope 
that by means of this electrical microscope 
of almost limitless magnifying and resolving 
power we may be able to detect and study the 
brain currents which accompany thought—the 
brain currents which may indeed be the stuff 
of which our thoughts are made.” 

Continuing, Mr. Stone suggested that the 
selectivity of radio receivers for à certain 
wavelength made them analogous to the spec- 
troscope which separates and measures the 
wavelength of the rays of light. And as the 
spectroscope has analyzed the stars and created 
the science of astrophysics, so there is a possi- 
bility, Mr. Stone thinks, that a radio-spectro- 
scope would tell us much about the condition 
of the other worlds off in space. We also 
know,” he continued, “that the heavens are 
pouring down on us all manner of electro- 
magnetic waves, and I should be much surprised 
if they did not bear a message as significant 
as that brought to us by the light waves from. 
the same source. 

“There is nothing very difficult about de- 
signing a directive receiver which shall receive 
electric waves from any particular part of the 
sky to the exclusion of that from the rest of 
the vault. And as such a receiver is, by virtue 
of its selectivity, essentially of the character 
of a spectroscope, we have within easy reach 
a means of hearing and understanding what- 
ever of nature’s messages are being rained 
upon us from the sky. If such a directive re- 
ceiver as that which I have indicated were 
pointed at the sun during a total eclipse it 
could scarcely fail to give interesting results.” 


Can Radio Waves Stop 
Automobiles? 


To the repeated reports of mysterious radio 
waves capable of stopping the engines of French 
airplanes flying over Germany there is added 
now an experience described by the editor of 
a Parisian newspaper, La Liberté. According 
to this observer’s report a Parisian engineer, 
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whose nanw and residence are not disclosed, 
has perfected an apparatus by which he can 
stop at will, any automobile passing in front 
of his laboratory. 

The report is surrounded by too much secrecy 
as to the names, dates, places and the like 
to have much weight as a scientific document. 
We imagine that the engineering world will 
wait without much excitement until this at- 
mosphere of mystery has been dispelled. It is 
interesting, however, to inquire whether such 
an interference with the operation of internal 
combustion engines is possible at all on the 
basis of what we now know about radio waves. 

There are two ways, theoretically, in which 
such interference might be accomplished; first, 
by disturbing the current in the ignition cir- 
cuit, and, second, by generating enough heat 
in the metal parts of the engine to destroy 
some essential element of it, as for example, 
a part of the wiring or some delicate adjust- 
ment of the carburetor. 

The Paris reports mention the automobiles 
as being able to proceed again at once as soon 
as the interfering influence was removed. If 
this is correct there could not have been any 
interference of the second class, accompanied 
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by actual destruction of parts. The same is 
true, according to the reports, of the alleged 
inter ference with airplanes and automobiles in 
Germany. We must inquire, there fore, whether 
it is possible to have inter ference of the first 
class, that is a disturbance of the current in 
the ignition system. 

It is very difficult to see how this could le 
accomplished. It is quite possible, of course. to 
project radio waves, either by broadcast or in 
directed beams, and to have them impinee 
against the engine of an automobile or an air- 
plane. But the voltage thus generated in the 
metal parts of the engine would be at most a 
small fraction of a volt, quite comparable in 
amount with the voltages generated in ordinary 
radio antennas close to transmitting stations. 
The superposition of tiny voltages like this on 
the considerable voltages of the ignition cir- 
cuits could have no perceptible effect. 

Furthermore, the metal parts of the engine. 
such as the cylinders and the metal cases of 
the magneto or spark coils, would act as 
shields and would absorb the major part of 
the radio energy. All in all, an interfering 
effect by any known kind of radio waves on 
engine ignition seems very improbable even if 


Tank School, U. S. Army 


WAR TANKS NOW HAVE RADIO EARS 


At the Tank School at Camp Meade, Maryland, the U. S. Army has devised a radio 
system for communication between the crews of armored tanks in action and their 


base station, which may be as much as ten miles away. 


The transmitting outfit ix 


shozn on the small cart at the right. 
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Brom a photograph loaned by Dr. R B. Abbott |] 


HEARING YOUR HEART BEAT BY RADIO 
This is the first radio stethoscope ever constructed; it was developed by Dr. R. B. 
Abbott of Purdue University and magnifies the sounds of the beating heart so that 
they can be heard throughout a large room. 


the waves are projected in more or less con- 
centrated beams. 

An actual heat effect sufficient to melt fine 
wires or delicate metal parts would be much 
more probable. Indeed such effects were ob- 
tained by Tesla with his powerful oscillators 
many years ago. Wires were melted and lamps 
lit at distances up to many fcet away from 
the transmitting coils. 

But such effects would be permanent and 
do not explain the reported observations either 
in Germany or in Paris. If these observations 
are true at all (which is, of course, still an 
open question) they are probably produced by 
some entirely new procedure the nature of 
which it is difficult even to surmise. 


Heart Throbs that Shake the 
House 


Oxr of the newest scientific uses of radio is 
to magnify the sounds of the beating human 
heart until they seem like blows of a sledge 
hammer on the roof. A microphone is placed 
on the chest over the heart and is connected 
to an amplifer unit of usual character. By 
properly selecting and tuning the circuits it is 
possible to secure a magnification of many 
thousands without important distortion of the 
sounds. 

The orginal object, of course, was medical. 


Physicians place great dependence on the exact 


character of the heart sounds in diagnosing 


disease and it was a limitation of the former 
methods and instruments that only one person 
could listen to the sound at once. With the 
new radio devices any number of persons can 
listen to exactly the same sound. An in- 
structor, for example, can discuss before his 
classes the varieties of heart beat and illustrate 
them simultaneously, all of the students hearing 
the heart of the same patient at the same 
instant. The patient need not even be before 
the class but may be quietly in bed in the 
hospital, perhaps even miles away. 

This method appears to have been used first 
by Professor R. B. Abbott, of Purdue Univer- 
sity, last year.* It has since been applied to 
medical teaching by Dr. Richard C. Cabot, of 
Boston f and by Dr. Leo Jacobsohn, of Berlin. 
Doubtless it will be before long a feature of 
medical work everywhere. | 

There is an obvious extension of this method 
that does not seem to have been tried. This is 
the recording of heart sounds. Since the sounds 
can now be given any desired intensity it will 
be possible to make phonograph records of them 
or to record them in any of the ways now 
available for audio-frequency oscillations, for 


*Physical Review, February, 1923. , 

tJournal of the American Medical Association, July 
28, 1923. 

tie Umschau, July 14, 1923. 
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example, by the phonofilm of Dr. Lee DeForest. 
A medical school can possess a set of records 
giving absolutely normal heart sounds, just as 
it now possesses models of normal human 
organs or motion pictures of the normal mo- 
tions of the joints. Furthermore, the heart 
sounds of a single patient can be recorded 
from time to time and the progress of disease 
or recovery thus traced. There is a great 
field of research and achievement open here 
for some physician who is also a radio en- 
thusiast. 


Static Poses for its Portrait 


Ar the experimental station of the British 
Radio Research Board at Aldershot, England, 
a detailed and comprehensive study of radio 
disturbances of the atmospheric class has been 
under way for some years. A number of the 
results were described by Mr. Watson Watt 
last summer in a brilliant lecture before the 
Radio Society of Great Britain, the text of 
which has since been published.* It 1s one 
of the most important contributions ever made 
to the study of this great bane of radio. 

The investigations include two points of 
especial interest. One is the actual picturing 
of the form of the static wave. The other 1s 
the tracing of some hundreds of individual 
disturbances (mainly of the “click” variety) 

„R. A. Watson Watt, “Observations on Atmos- 
pherics.” The Wireless World (London), Vol. 12, 
pages 601-612 (August 1, 1923); discussion, pages 
636-637 (August 8, 1923). The full text of this lec- 
ture should be read by every serious student of radio 
science. There is another paper by Watson Watt and 


E. V. Appleton in the Proc. of the Royal Society 
(London), Vol. 103.4, pages 84-102 (1923). 
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to their places of origin on the map of the 
carth. 

The pictures of the static waves are made 
by a special adaptation of the cathode-ray oscil- 
lograph. Photographs can be made but, in the 
main, the investigators have relied upon pencil 
drawings made irom moment to moment as 
the wave forms appear on the oscillograph 
screen. A few of these drawings are re- 
produced herewith. Perhaps the most interest- 
ing feature of them is their variety, and this 
variety offers much hope to the scientist. The 
exact wave forms ot the clicks and groans 
that bother us so much are certain to tell us 
a great deal about their origins when once 
we have learned to read what these wave forms 
mean. It is always the wizartable things in 
science that prove the hardest to unravel. If 
we could detect, for example, any variations 
in gravitation, that remarkable phenomenon 
would soon cease to be the mystery it is. 

And so the atmospherics, because they differ 
among themselves, have given us, probably, 
the key with which to unlock their secrets. 

The second feature of Mr. Watson Watt's 
results, the tracing of static to its geographic 
lair, was accomplished by training two or more 
direction finders im separate stations on the 
same static click and then plotting on the map 
the lines of direction, in exactly the same way 
in which a surveyor “triangulates” the position 
of a distant mountain peak. Out of all the 
individual clicks recorded, about 1,000 gave 
simultaneous records at three or more stations. 
In about 300 of these instances the records 
indicated a point of origin which was inhabited 
and from which simultaneous weather infor- 
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Redrawa from The Wireless World (London) 
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WHAT THE WAVES OF STATIC LOOK LINE 


The apparatus used by Mr. Watson Watt for investigating static shows a picture 


of the wave form of each static impulse on an oscillograph screen. 


These curves 


are reproductions of pencil drawings recording some of the typical wave forms. 
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mation, as, for example, the occurrence ol 
thunderstorms, could be secured. 

In only 45 of these fully trace: instances 
was there a record of actual thunder and 
lightning, but in 207 instances, or sixty-nine 
percent of the cases rain was falling at the 
suspected locality. Static seems, then, to be 
more commonly associated with a mere thundcr- 
less rainstorm than with visible electric dis- 
charges of the lightning variety. So far as we 
know this is a new conclusion, and it seems a 
very important one. It is well known that 
electric phenomena of the general nature ot a 
silent discharge accompany the fall of rain. 
The rain drops themselves are known to be 
electrified. Perhaps the mere formation or 
evaporation of clouds produces electrical 
changes with which the radio engineer must 
reckon if he is to understand transmission and 
control it fully. 

As Mr. Watson Watt himself puts the mat— 
ter. The absence of thunder and lightning 
reports from rainfall areas identified as Sources 
of atmospherics poses a very interesting prob- 
lem for the meteorologist. Was the elec- 
tromagnetic wave train constituting the atmos- 
pheric radiated from a discharge identical with 
the visible and audible discharge called light— 
ning? If so, are such discharges taking place 
above the cloud sheet of all, or nearly all, 
rainfall areas? And if so, why are the dis— 
charges not audible? We may conclude that 
they are not visible in the daytime because 
of the opacity of the cloud sheet, bu. why are 
they not visible over the edge of the cloud 
sheet at night? And, if not, what possible 
discharge can be imagined, capable of radiating 
energy at a rate comparable with that involved 
in the propagation of atmospherics?” (A rate 
which Mr. Watson Watt calculates, for the 
typical thunderstorm atinospheric, as about that 
of a 20,000,000-meter-ampere transmitter, or 
250 times that of the great St. Assise trans- 
mitting station in France.) 

These questions remain mysterious but we 
may feel sure that they will not remain mysteri- 
ous long. The accurate and continued record- 
ing of facts exemplified by Mr. Watson Watt's 
work is the first step toward an understanding. 
In the words with which he concluded his tec- 
ture before the Radio Society, “What is needed 
to clear the fog of mystery which seems to 
have enveloped atmospherics is not a specu- 
lation, is not a pound of theory perilously 
perched upon an ounce of fact, is not an occa- 
sional observation isolated in space and time 
with unspecified circuit constants, but is simply 
measurement—measurement which need not be 
elaborate or difficult, but which must be or- 
ganized, systematic and sustained.“ 
= Continuing with some suggestions of what 
the Brtish radio amateurs could do to help 
the study of atmospherics, Mr. Watson Watt 
said, “The recording of the atmospherics oc- 
curring immediately after time signals... 
can be done by most amateurs who care to 
add a simple recording device to their amph- 
fiers. . . . Many of you have frame aerials 
with which you can make systematic directional 
observations on atmospherics. Some of you 
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may care to attempt a solution of the mest 
untouched problem of the inclination to the 
vertical of the wave front in atmospherics. 
Some might preter to try forecasting local 
weather by observation of the types of atmos- 
pherics preceding different © meteorological 
events.” 

These suggestions are just as live for the 
American amateur as for his British colleague 
Why not attempt some of these really valuable 
scientific inquiries? Remember that Benjami: 
Franklin got his name in all the text-books with 
the simple apparatus of a key and a kite. 


Will Radio Help Bring a New 
“Age of Aluminum“? 


THERE is evident in modern industry, espe- 
cially in the radio industry, an event which 
future historians will probably regard as a 
turning point in human history. It is the pas- 
sage of human society from the Age of Iron. 
now some 3.000 years old, into the Age of 
newer metals—of Tungsten, perhaps, or of 
Aluminum. 

Historians have been accustomed to divide 
history in accordance with the material that 
men used for tools. First was the Age of 
Stone, then the Ages of Copper and of Bronze. 
finally the Age of Iron. But this Iron Age 
was not to be, it is evident, the final one. Al- 
ready it is passing into an age that will depend 
on other metals, probably, in the main, on 
aluminum. 

A dozen or so of these newer metals are al- 
ready indispensable to radio. Tungsten, for 
example, for tube filaments; selenium for 
light-converting devices; molybdenum for the 
plates of power tubes; thorium, sodium, tan- 
talum, tellurium and several others. 

Aluminum, the most promising of the new 
metals as a structural material, has not found 
as yet much use in radio but there are indica- 
tions that it will. For example, antenna towers 
and masts made of the new aluminum alloys 
devised for airship construction would be far 
lighter than steel construction and far more 
durable than wood. They have been suggested 
and no doubt will be tried out. Aluminum 
panels for receiving sets, equipped, of course, 
with insulating bushings for the shafts of in— 
struments, would have many advantayes of per- 
manence, lightness and automatic shielding. 
We have seen one tine set recently in which 
the panels were supported by light-weight 
braces of an aluminum alloy. It is not at all 
beyond the bounds of possibility that the alloys 
of aluminum, which are numerous and widely 
varied in their properties, will provide our 


grandchildren not only with airships and 
antenna towers but with houses and tools 
and furniture and many other things. 


Do Clouds of Tonized Air Affect 
the Radio Compass? 


Tur appearance of a special report of the 
British Radio Research Board on systems of 
direction finding hy radio, calls attention te 
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the fact that the radio compass, in spite of 
its extraordinary practical value, has not yet 
reached a stage of perfect dependability. 
American readers will recall the recent de- 
stroyer wreck on the Pacific Coast, when the 
radio bearings were so much distrusted by the 
officer in charge that they were altogether 
ignored. In this instance the bearings hap- 
pened, it seems, to be right, but it must be 
admitted, even by the most enthusiastic de- 
fenders of radio, that bearings obtained by 
radio compass are wrong often enough to 
furnish a certain justification for ignoring 
Py when they conflict with other positional 
ta. 

The systems tested and described in the 
British report“ include the single revolving coil 
(frame antenna), which gives direction by the 
position of the coil for largest signal strength, 
and two other systems, the Robinson and the 
Bellini-Tosi, which make use of two receiv- 
ing coils fixed at different angles and which 
determine direction by the relative strength of 
the signal in the two coils. The theory and 
Operation are discussed. There is no discus- 
sion of the several other systems that have 
been proposed and tried, such, for example, 
as the systems employing coils of special 
shape adapted to pick up signals from a single 
direction only. 

In our opinion, however, the chief difficulty 
with the radio compass lies not in the coils 
nor in any other feature of the apparatus. It 
lies in the ether. For some reason, as was 
pointed out by Dr. Fessenden in PoruLAx 
Rapio for November, the waves do not always 
go outward from the radio stations on shore 
in straight lines. When a station is really 
southwest from a ship at sea the ship may 
receive the radio waves apparently from the 
south or the east or even from the southeast 
or northeast, an error of a full ninety degrees 
in the compass bearing. 

The cause is probably, as Dr. Fessenden 
suggested, the bending of the waves by inter- 
posed clouds of ionized air or by other ob- 
stacles. The use of several simultaneous waves 
of widely different wavelength will help. These 
waves are bent, Dr. Fessenden finds, to differ- 
ent degrees, thus permitting, by comparison 
between them, a good guess as to the real 
direction of the sending station. 

But this is at best a partial solution of the 
problem. What the navigators need is an 
apparatus that will give them automatically, 
without calculations or guessing, the exact di- 
rection of a sending station on shore. Per- 
haps some way can be found to overcome the 
tendency of waves to bend or possibly Dr. 
Fessenden or someone else can devise a re- 
ceiving instrument which will make, auto- 
matically, the comparisons and calculations 
necessary to deduce the true direction from 
signals received at several different wave- 


lengths, much as the tide machine makes, auto- 

„& Discussion of the Practical Systems of 
Direction Finding by Radio,” by R . Smith-Rose 
and R. H. Barfield. Special report No. 1 of the 
Radio Research Board. Published by H. M. Station- 
ery Office, London. Price 9 pence. 
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Bureau of — 
HOLDING A METAL GIRDER ON 
ONE THUMB 


These girders of an aluminum alloy designed 

for use in airships are so light that a girder 

capable of supporting many pounds can be 
suspended comfortably on a man’s thumb. 


matically, the calculations necessary to pre- 
dict the times of the tides. The problem is 
one not beyond the reach of amateur experi- 
menters and there are few devices that would 
be of more value to world transportation than 
a fully dependable radio compass. 


Are Ether Waves Composed of 
Minute Particles? 


Most of the characteristics of ether waves 
have been discovered and investigated with 
one particular kind of them, the kind we call 
light. This has happened, of course, because 
the light waves chance to be visible while the 
other kinds, like radio waves and heat waves 
and X rays and the others are not visible. 
To detect and examine these other kinds of 
waves we need various kinds of apparatus, 
photographic plates for the X rays, coherers 
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A MACHINE THAT CATCHES ALL THE ETHER WAVES OF LIGHT 


_ This ts a spherical photometer used to measure the light rays that are sent out by 
an incandescent lamp. The round globe catches the rays sent out in all directions 
so that their total can be measured at the same instant. Similar machines have 

been suggested for short radio waves, but they have never been built. 


or other detectors for the radio waves, and 
so on. 

And among the ether-wave properties that 
have been discovered with light waves there 
has been for some years one that 1s most 
mysterious. This is the phenomenon of the 
quantum. It is, in effect, the fact that light 
is sent out and received in small separate 
particles rather than in a continuous wave. 
We do not know for sure that this same thing 
happens with radio waves, but presumably it 
does. All ether waves, we suspect, are really 
received in small chunks or squirts, like the 
drops of a rainstorm as contrasted with a 
really continuous sheet of falling water. 

How can one imagine something that is a 
«vave and which nevertheless appears to be in 
particles? The answer is that one cannot. 
That has been, and to some extent still is, one 
of the great mysteries of modern physics. The 
facts are contradictory to each other. Light 
is a wave. Many facts prove this. But light 
also scems to be in particles. An equally large 
number of facts prove this. Many physicists 
have spent sleepless nights over this mystery 
in the last ten years. 

The present state of scientific opinion on this 
„tos the- minute question has just been sum- 


marized by Sir Oliver Lodge in a brilliant 
series of articles in the London engineering 
journal, Beama.* Sir Oliver suggests a prob- 
able cause for the mystery. It lies, he says, 
in the structure of the atoms of matter. 

Whenever we perceive light we do so, of 
course, through the help of matter. Our eye 
consists of matter arranged in atoms, as every 
other material thing is arranged. Without 
atoms we have nothing, at least nothing mate- 
rial. Light is produced, also, by atoms. The 
filament of an electric lamp shines because 
the atoms of matter in it are hot and give out 
light. A gas flame shines because the atoms 
in it are light givers. All other ether waves 
are produced, similarly, by matter. A radio 
wave goes out through space, not from noth- 
ing, but from the electrically charged wires 
(composed of matter) of the antenna. 

Now it is probable, says Sir Oliver, that the 
property of light and other ether waves of 
coming in small chunks, each one of which is 
called a quantum, is a property not of the 
ether wave itself but of the atoms of matter. 


„The Quantum and the Structure of the tom 
and its Radiation,” by Sir Oliver Lodge, Reama, Vol. 
13. pages 11-19, 80-88, 148-157, 211-226 (July, August, 
September and October, 1923). 
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The ether wave may be smooth and contin- 
uous, as we naturally think of it. But it af- 
fects atoms or is produced by atoms, only in 
separate pulses. 

Sir Oliver uses an excellent analogy. The 
atoms, he says, are like banks that pay out or 
receive coined money. The money is in small 
equal chunks, like pennies. The bank pays 
out or accepts so many pennies. It cannot pay 
out nor will it accept any fractional part of 
a penny. You cannot pour into a bank a 
continuous small stream of copper and have 
it accepted, nor will the bank issue coinage in 
a continuous metallic stream. It is either a 
penny or nothing. 

Just so with the atom. If ether waves are 
to have any relations at all with the atomic 
banks it must be in certain small chunks of the 
wave, in a kind of ethereal penny. It is either 
one of these ether-pennies (one quantum) 
which the atom emits or accepts, or else it 
is nothing at all. 

This peculiar property of atoms, responsible 
for this long-standing mystery of the quantum, 
is related, Sir Oliver thinks, to the tact that 
atoms consist of electrons that revolve around 
a central nucleus much as the planets of our 
solar system revolve around the sun. So long 
as the electrons stay each one in its own proper 
orbit no ether waves are given out or re- 
ceived. But the electrons can jump sometimes 
from one orbit to another, as though our 
earth suddenly jumped closer in to the 
sun and occupied thereafter the orbit of the 
planet Venus. When this happens a sudden 
pulse of ether waves, usually light or X rays, 
is sent out from the atom. In a flame the 
light is due to billions on billions of such elec- 
trons jumping busily from one atomic orbit 
to another. This 1s why the light seems, 
if we study it closely enough, to be in scpa- 
rate particles or squirts. It is in squirts; one 
squirt for each little electron jump. 

This theory that there are a number of sep- 
arate orbits for electrons inside of atoms and 
that the production of light or X rays or any 
other kind of ether waves is due, usually, to 
jumps of the electrons from orbit to orbit, 
is the famous atomic theory of the great 
Danish physicist Niels Bohr.* It is the latest 
word of science about the mysterious things 
that go on inside the atom. 

Just how these new ideas of the atom and 
of the quantum will affect our theories of 
the longer ether waves used in radio is not 
yet apparent. That the radio theories will be 
affected in some fashion is beyond doubt. 
Radio waves are produced, of course, by the 
movement of electrons; by the surges of elec- 
tric charge back and forth into the antenna. 
The quantum relations probably apply to these 
longer waves just as definitely as they apply 
to the shorter waves of light. Future radio 
theories must take them into account, and radio 
engineers who desire to inform themselves of 
scientific progress in this field will find no 
better introduction to it than these authoritative 
and clearly written articles of Sir Oliver Lodge. 


*This theory will be described in an early num- 
ser of PoruLAR Rapto. 
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Measuring Radio Waves with a 
Yardstick 


Tris has been accomplished, quite literally, 
at the United States Bureau of Standards. 
Dr. F. W. Dunmore and Mr. F. H. Engel have 
devised an apparatus by which radio waves are 
measured off in feet and inches (or in meters) 
directly, just as you would measure rope or 
wire. This was done as a part of a method 
developed for the calibration of standard 
wavemeters for the use of the Bureau’s radio 
inspectors.* 

Such wavemeters have to be checked, of 
course, by comparing them with some fixed 
standard. It is not enough merely to compare 
them with another meter. So Dr. Dunmore 
and Mr. Engel set up a wave generator con- 
sisting of a single vacuum tube and inductances 
and capacities designed to generate very short 
waves, 9 to 16 meters long. These waves were 
communicated to two parallel copper wires 
strung between supports so that a_ standing 
wave was set up in these wires. The next 
problem was to measure the length in meters 
of this standing wave. 

The device for this was merely a delicate 
thermo-galvanometer hung on the two wires, 
one terminal on each wire. This galvanometer 
could be slid along the pair of wires like the 
carrier baskets sometimes used in department 
stores. A standing wave having been set up, 
the galvanometer was slid along the wires until 
it showed a maximum current passing through 
it, that is between the two wires. This place 
was marked. Then the galvanometer was slid 
along again until another place of maximum 
current was reached. The distance between 
these two places of maximum current was 
exactly the length of a half-wave. Putting a 
meter-stick on this distance gave a direct meas- 
ure of the wave in meters. 

These standing waves were too short, of 
course, to be used in direct calibration of 
radio wavemeters. This was accomplished by 
comparing the harmonics of a third circuit 
with the short standing waves and then using 
the circuit so measured to standardize the 
wavemeters. 

By a succession of such comparisons, the 
wavelength used being increased step by step, 
it is possible to establish a definite and abso- 
lute standard of length for waves of any de- 
sired frequency. 

The investigation marks, not only a substan- 
tial increase in the accuracy in wavelength 
measurements but a new step in the control and 
utilization of the very short waves. Ten years 
ago any wave under two or three thousand 
meters was considered “short.” too short to 
be of any practical use. Nowadays these 
waves are the most used of all and the “short” 
waves are those under a hundred meters. Per- 
haps a decade from now we will be broadcast- 
ing at 10 or 15 meters and talking about 
“short” waves an inch or two long. 

* Dunmore and Engel, “A Method of Measuring 
Very Short Radio Wavelengths and Their Use in 


Frequency Standardization.” Proc. Inst, Radio Engi- 
neers, Vol JI. pages 467-477, (October, 1923). 


FACTS YOU HUNT FOR 


A limited number of questions of general scientific interest will be answered each 
month in this department. Readers are invited to send in questions that have puzzled 
them but the selection of questions for answer cannot be guaranteed nor can ques- 
tions outside the radio field be answered by mail. 


Will it do any harm to erect an antenna 
close to a lightning rod? 


No. A lightning rod is merely a grounded 
wire. So long as the antenna wires do not 
touch it and are kept a couple of feet away 
from it neither the lightning rod nor the antenna 
will interfere with the other. 


Can good “radio weather’ be predicted 
by a barometer? 


So far as now known it cannot. The 
barometer measures the pressure of the air 
and nothing else. It is true that the air pres- 
sure gives some indication of the state of the 
weather, especially if you have for comparison 
the barometer readings at many places in dif- 
ferent parts of the country, as the Weather 
Bureau has when it prepares its weather fore- 
casts. But a single barometer reading means 
little, even about such things as rain or tempera- 
ture and, inasmuch as the effects of weather 
on radio transmission are still mysterious and 
mostly unknown, a barometer reading at your 
house will be practically useless in predicting 
the possibility or impossibility of DX work. 


Why is it necessary to solder the con- 
nections of a radio set? Electricity passes 
easily, docs it not, between two wires if 
they merely touch one another? 


THE electricity passes easily enough if the 
wires really touch but unless they are soldered 
together they usually do not touch; they merely 
seem to. In between the surfaces of two wires 
that are wrapped together there exists, really, 
a tiny film of air. This air film is too thin for 
you to see it, but it is thick enough that feeble 


electric currents cannot cross it. Soldering the 
wires together removes this air film and replaces 
it with a film of solder, which is an electric 
conductor. Then even the feeblest currents 
can pass from wire to wire without difficulty. 


4 


N Why does oilcloth, used to line a panel 
or elsewhere around a set, make the set 
work less satisfactorily? 


BECAUSE most varieties of oilcloth are really 
conductors of electricity. They contain me- 
tallic compounds like zinc-white or white-lead. 
These compounds are conductors. The oilcloth 
has a considerable capacity, just as a sheet of 
tinfoil has. It acts also as a channel for cur- 
rent leakage. It is even possible to make grid- 
leaks out of oilcloth. 


Why is a vacuum tube worthless when 
the point ts broken off? 


Because air gets in through the tiny hole 
thus made and destroys the vacuum in the tube. 
With air in the tube the filament burns up 
instantly as soon as you heat it. 


What is a gravity cell? 


Ir is a kind of electric battery in which the 
two different liquids necessary to operate the 
battery are kept apart by a difference in density 
or “gravity.” For example, the clectric bat- 
teries formerly used a great deal in telegraph 
work, had a plate of copper at the bottom of a 
glass jar and a plate of zinc at the top. The 
two solutions were copper sulphate at the bot- 
tom of the jar and zinc sulphate at the top. The 
zinc solution, being lighter, floated on the 
copper one like oil on water. 
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Ihat makes the bubbles of gas when 
wo wires are dipped into water and an 
electric current is passed between them? 


THE electric current decomposes the water 
into the chemical elements of which it is com- 
posed, These are two gases, oxygen and hydro- 
gen. The oxygen collects at one of the wires, 
the hydrogen at the other. These gases make 
the bubbles that you see. 


Why docs the X-ray machine used by 
dentists interfere so much with nearby 
radio sets? Is it possible to screen off the 
X rays in some way? 


Ir is not the X rays that do the damage. It 
is the radio waves sent out by the machine. 
An X-ray apparatus is operated by means of 
high-voltage electric current. Whenever this 
current is turned on or off the whole apparatus 
acts exactly as though it were a radio trans- 
mitter of the spark variety and sends out a 
pulse of ether waves. The problem of cutting 
out interference is exactly the same as the 
problem of preventing interference from high- 
power spark stations or from electric substa- 
tions. It is a very difficult problem and has 
not yet been solved completely. 


What material is the most perfect in- 
sulator? 


THE answer to this question depends upon 
what you want to use the insulator for. The 
voltage of the current, the temperature, the 
degree of moisture that is about and many other 
things, affect the perfection of insulating ma- 
terials. Some idea of the value of different 
insulators can be obtained from their dielectric 
constants. For a definition and discussion of 
the dielectric constant it is necessary to consult 
a treatise on electricity. Here are some com- 
parative values of the constant. This does 
not. however, determine all the properties ot 
an insulator. 


F7/C·;wMA gS Rea eRe x 1 to 2 
Vasil ne ora iy ee 8 2.2 
F ĩ·⅛»ỹ᷑TA⁊˙ eek eee. 2 to 3 
Ebonite Soda kth Ketch aeedas 5 30 
N ĩ hh AREAS OS sS to 4 
SUNE. sa . ³ 4.0 
Porcelain VVV V Vw“ꝙnn 4 to 7 
Rock d ĩðVòj 3.6 
//» — 6 to 7 
GLASS: Bite cia aunts 6 to 10 
Pure after ? eee 70 to 80 
IT“ 93 


Why is it necessary to use distilled 
water instead of ordinary water in mak- 
ing up the acid for a storage battery? 

Brcause ordinary water is not quite pure. 


There are always small amounts of various 
chemicals dissolved in it, as you can prove by 


evaporating some of it from a clean dish. A 
little crust or scum of solid material will be 
left behind in the dish. These chemicals in the 
ordinary water may combine with some of the 
materials on the plates of the storage battery 
and damage it for use. Distilled water is pure 


Hand does not contain any of these possibly 


dangerous chemicals. 


I have seen mentions of the “absolute 
ampere” and of the “international am- 
pere.“ Are there two kinds of amperes? 


THERE are not exactly two kinds of amperes 
but there are two ways of defining this elec- 
tric unit. They are almost alike, but not 
exactly so. The absclute ampere is based on 
the fundamental units of electricity used in 
precise scientific work. It is defined as the 
current which will deposit in one second, under 
standard conditions, 00111827 gram of silver. 
The international ampere is the one defined 
by the last international conference on elec- 
trical units. It will deposit, under the same 
conditions mentioned, . 00111800 gram of silver. 
For practical purposes the difference between 
the two values of the ampere is negligible. 


Why do some of the books say that 
electric current flows from the positive to 
the negative pole, while other books say 
that the electrons which compose the cur- 
rent flow from negative to positive? 


Tis is a puzzling confusion which is due, 
altogether, to the fact that when we first began 
to use electricity we did not know what it really 
was. The electricians of the time of Benjamin 
Franklin knew that there was such a thing as 
electric current but they did not know which 
way it flowed. So they assumed, merely tor 
convenience, that it flowed from positive to 
negative and this assumption got into all the 
books and all the mathematical formulas. 
Later on, we discovered that this assumption 
happened to be wrong. The electricity, that is 
the stream of electrons, really flows from 
negative to positive. It would be better if all 
the electrical formulas recognized this but it is 
so much of a job to change them all that most 
electricians continue to use the old ones, 


I am told that the dust from coal smoke 
settling on my antenna will decrease the 
strength of the signals I receive. Is this 
truc? 


Yes. The dust usually contains more or less 
iron and carbon and other substances which 
conduct electricity. If there is a coating of 
soot on the antenna it will cover the insulators 
as well as the wires themselves and a part of 
the received energy will leak away through this 
soot layer, just as the energy on a grid leaks 
away slowly through a pencil mark used as a 
orid-leak. 
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* tees 


Ir you are getting good results with your receiving set, tell your fellow-readers of POPULAR 


Ranio how you get them. 


Give the call letters of the stations you hear, the locations of them, the 


type of apparatus that you are using and How You Are Usinc Ir. 


WHAT ONE TUBE CAN DO 


Wirz the single-tube receiver described in 
the April number of Popular Rapio, H. P. 
Krag of Kensal, N. D., has heard as many as 
eleven stations in one night in summer weather. 
He uses a peanut tube in the two-circuit hook- 
up described. 

His record for one evening is the followir 
list: WLW, Cincinnati, O.; WJAZ, Chicago, 
Ill.; WO, Jefferson City, Mo.: WBAH, Min- 
neapolis, Minn.; WHAS, Louisville, Ky.; 
WBAP, Fort Worth, Texas; WDAF, Kan- 
sas City, Mo.; CFCN, Calgary, Can.; WLAG, 
Minneapolis, Minn.; WOAW, Omaha, Nebr., 
and WOC, Davenport, Ia. 

«„ * „* 
WHAT HIS CRYSTAL DID 


A VARIOCOUPLER and two variable condensers 
in a crystal set made entirely at home by C. E. 
Van Kirk of St. Paul, Minn., are tuning to 
Pittsburgh, Pa., Davenport, Ia., and a number 
of other stations. His record reception is 
from KSD, WHB, WCX, WWJ and KD KNA. 
The condensers, made at home from eleven 
plates of brass are closely spaced to give them 
a capacity of almost . 0005 mfds. The coupler 
is wound with number 22 enameled wire on a 
shellacked tube about 3½ inches in diameter 
for the primary and a spherical wooden ball 
for the secondary. The clearance between 
the two is about 1/16 of an inch. The pri- 
mary of the coupler has 100 turns, tapped at 
every tenth turn, and the secondary has 60 
turns. One condenser is used across the 
secondary and the other in the antenna cir- 
cuit. 

Van Kirk has been told, as holders of 
crystal records are usually told, that he is re- 
ceiving re-radiation from a near-by tube set, 
but he states that he can pick up the distant 
stations most any night and hold them for as 
long as a half hour. 


REFLEX ELIMINATES STATIC 


Oran Doccert of Catlin, III., says he elim- 
inates static entirely through careful tuning 
of his single-tube reflex receiver, which uses 
dry cells. 

“My record is CWA, Montevideo, Uruguay.” 
he claims. KYJ of Los Angeie< 
KQY of Portland, Ore., he receives on an 
average of twice a week. He uses an antenna 
of 130 feet, 20 feet high. He has made two 
loop antennas with wire taken from a Ford 
spark coil and has picked up WLW, Cincinnati, 
O., and WGY, Schenectady, N. Y. Signals are 
somewhat louder, he finds, when he connects 
both outside antenna and loop to his set. 

Some of the stations he has heard are WS, 
Birmingham, Ala.; WFI. Philadetphia, Pa.; 
WFAA, Dallas, Tex.; PWX, Havana, Cuba, 
and CHC, Ottawa, Canada. 

* * „ 
THE SINGLE-CIRCUIT AGAIN 


Waite the single-circuit set is seldom selec- 
tive and although it is condemned because it 
sometimes sends its squeaks into a neighbor’s! 
receiver, it 1s still a leader as a distance getter. 
Dr. W. W. Lewis of Marvell, Ark., who con- 
structed one from a diagram on page 233 of 
PoPuLAR RADIO for March, frequently hears 
155 Angeles and Denver with one dry, cell 
tube. 

His antenna is a long one as antennas go 
for single- circuit sets, a stretch of 100 feet 
with a lead-in of 90 feet. He uses one variable 
condenser of 43 plates; a variocoupler of 60 
turns, tapped every five turns, with 40 turns on 
the rotor, which serves as a tickler coil; the 
ordinary grid leak and condenser and a pair 
of 2.200-ohm phones. 

With careful tuning he also heard Memphis, 


„ we 


Tenu., Davenport, Ia.. Kansas City, Mo., At- 
ae Ga., Ft. Worth, Tex., and a long list of 
others. 
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The Best in Radio Equipment 


Now for the hook-up 


1 Tir. adio set builder's eyes shine 
ith pride as ne inspects his 
drilled d Celeron anel. He has done a 
good job. The finely finished Celoron 
pan anel reflects his good workmanship. 
e is ready to mount his instruments 
and make the final connections. 

A Celoron panel insures good looks 
to the radio set. Celoron panels are 
finished in black, oak and mahogany. 
Each Celoron panel i is wrapped in a 
dust-proof glassine envelope to pro- 
tect its lustrous surface. Grit cannot 
scratch it. Hands cannot fingerprint 
it. You are the first to unwrap it. 


C-loron, a bakelite product, has 
highs ielectric strength. i: is approved 
by the U. S. Navy and the U. 
Signal Comi 

Special-sized Celoron panels are 
cut to order from sheet Celoron. 
Standard Celoron panels come cut and 
trimmed, ready to use, in these sizes: 


1—6xX 7x% 5— 7x 18 x 3/16 
2—7x 9x% 6— 7x21 x 3/16 
3—7x12x\ 7— 7x 24x 3/16 


4—7 x 14x3/16 8—12 x 18x 3/16 
9—7 x 26 x 3/16 


Write for our interesting booklet, “Getting 
the Right Hook-Up.” Sent free upon request. 


To radio dealers: Send for special dealer price list showing standard assortments 


Diamond State Fibre Company 


BRIDGEPORT 


(near Philadelphia) 


PENNSYLVANIA 


Branches in Principal Cities 


Toronto, Canada — 


CONDENSITE 


ELORON 


C 


London, England 


STANDARD RADIO PANEL 


Please refer to POPULAR RADIO when answering advertisements. 
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lie Bestan Badio Equipment 


“THE ATR IS FULL OF THINGS YOU SHOULDN'T MISS” 
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Eveready “Three” 
4 volts, three distinct uses Length 4 m.; 
width, 1% in.; height, 3 in.; weight, 14 02 


At all reliable radio dealers 


This “C” Battery 
is a Wonder Worker 


Please refer to OA NH gehen ansicermye advertisements, 


The Best in Radio Equipmem 


“THE AIR IS FULL OF THINGS YOU SHOULDN'T MISS” 


For Quality Reproduction 


ny OU can make the loud speaker respond with a new fullness and 
naturalness of tone. You can save money by adding months to 
the life of your B' Batteries. These things you can do by using the 
new Eveready “Three” as a C' Battery, 


You already have an A' Battery for the filament and a “B” 
Battery for the plate. A C Battery is connected to the third 
element of your vacuum tube, the grid, affording a control that is 
marvelous in action on audio frequency amplifers. 


As a C Battery the Eveready Three prevents distortion and 
excessive flow of current from the B Battery, lengthening its life. 
It is a wonder worker that saves its small cost many times over. 
Connect it in your audio frequency amplifier and note the difference. 
Full directions on the label and in How to Get the Most Out of 
Your B' Battery, a booklet on B and C' Batteries, sent free 
on request. 

This triple-use battery can also be used as an “A” Battery in 

ttable sets. Light and full of pep. Its third use is as a B' Battery 

ter. 

Use the Eveready Three —a tested product of the world's 
leading electrochemical battery laboratory. It serves more radio 
uses and effects more economies than any radio battery heretofore 
developed. 


If you have any battery problem, Radio Battery Information Headquarters will solve it for you. Write 
G. C. Furness, Manager, Radio Division, National Carbon Company, Inc., 128 Thompson Ave., Long 
Idland City, New York. 


NATIONAL CARBON COMPANY, Inc. 
Headquarters for Radio Battery Information 
New York San Francisco 
CANADIAN NATIONAL CARBON CO., Limited. Factory and Offices: Toronto, Ontario 


EVEREADY 


Radio Batteries 


-they last longer 


Please refer to POPULAR RADIO when answering advertisements. 


Wavelength in meters Accurate graph 


showing ampli- 
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1 lin Best in Radio Equipment 
of Dubilier 


Duratran over 
wavelength 
band 225-550 


Radio- Frequency 


Amplification =" So, 

E Ted 2 y 

over all . — 
wavelengths =: 


The Dubilier Duratran is the supreme radio frequency 3 
transformer. | 

It amplifies twenty times over the wavelength band 220- 
550 meters and is therefore adapted for receiving on all the 
broadcasting stations equally well. 

The curve shows you exactly how uniform is a Duratran 
amplification over the broadcasting wavelength band. 

Price $5.00. 

Write for booklet of Duratran hook-ups. 


The Biggest Little Thing in Radio 


Dubilier Micadons are fixed 
mica condensers, permanent in 
capacity. 

They have been adopted by 
the leading radio manufacturers 
and by discriminating amateurs. 

Dubilier Micadons are made in 
many styles and capacities to 
meet any circuit requirement. 

See if your set is equipped with 
Micadons. If it isn’t, your tubes 
are probably oscillating too much. 

Price 35 cents up. 

Write for booklet of Micadon 


hook-ups. 


Please refer to POPULAR RADO hen ansicering advertisements, | 
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DEVICES 


The Ducon in a Light-Socket 


takes the place of 
the antenna or loop 


The Dubilier Ducon is the stand- 
ard socket-plug. Four hundred 
thousand are in successful use. 


Simply screw the Ducon in any 
convenient lamp-socket, and the 
broadcasting station comes in strong 
and clear. 


With the Ducon you can carry 

_, your set to any room, whenever you 

please, and receive from any lamp- 
socket. 


No lightning arresters or switches 
are need 


Tuning is sharper than with the 
usual antenna. 


If unsatisfactory, your money will 
be refunded after five days’ trial. 


Price $1.50. 


Dubilier Condenser 


& Radio Corporation 
40-50 West Fourth Street, New York 


BRANCH OFFICES 


Huntington, W. Va., Atlanta, Ga., Pittsburgh, Pa., Chicago, III., St. Louis, Mo., 
Los Angeles, Cal., Washington, D. C. 


Please refer to PopuLar RADIO when answering advertisements. 
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41 West 43rd St., N. Y. City 


PARTS FOR THE 
|FAMOUSHAYNES CIRCUIT 


1000 Miles for $15.00 


The Identical Parts Used by Mr. Haynes in His Own 

Personal Receiving Set—Assuring the Utmost in Selec- 

tivity, Long Distance Range, Economy and Simplicity 

of Arrangement. Invaluable to experimenters con- 

verting ordinary simple regenerative sets to include the 
Haynes Circuit 


— 


Haynes- 


RADIO SERVICE, Inc. 


AURENCE M. COCKADAY, R. E., technical editor of 
“Popular Radio,” describes the Haynes Circuit as the 
ideal set for the average man who demands not only the best 
aan reception but the extreme in long distance range as 
well! 
Its appeal is universal: to the experienced amateur because of 
its astonishing long range reception and wonderful selectivity; 
to the radio novice because of its ease of construction and op- 
eration. So simple that no one can possibly go wrong. 


Assoc. Institute of Radio Engineers 
Designer of the Haynes Circuit 


The Haynes Condenser 
$3.50 


mum capacity 
and maximum 
capacity of exactly .00023 mfds. No 
other condenser achieves just the right 
balance between perfect selectivity 
overcritical adjustment. . 


The Haynes Bank Wound 


The outstanding feature of Mr. Haynes’ own set is its sim- 
plicity and compactness of arrangement with all the instru- 
ments panel mounted. 


Most experimenters find it well worth their while to substi- 
tute parts recommended by Mr. Haynes for those they may 


Vario-Coupler have on hand. 
8 Haynes .00023 Condenser 3.50 ° 
$4 35 Haia 1 Wound Coupler t n 5 
Furnished with ada Rheostat._____............. F e x 15 solid mahogany 
only the taps you Fada Socket (Panel Mounting) - 1.00 cabinet, piano finish, 


actually use and 


$4.25; Haynes-Griffin 


Switch Soe tae ĩ 8 — 20 
8 8 4 Switch Points and 2 Stopa - 06 5 : 
just the right 10 Binding Posta 30 Head Phonea (2200 
number of turns 2 3. inch Diall yll 1.00 Ohms) $4.75; W. D. 
on the secondary. 1 Dubilier Grid Condenser .00025 mfds. 12. UV 201 A or UV 
Bank winding provides 100 efficiency i oon leak VVV = 199 Vacuum tubes, 
3 3 Ti Innen EE n ;ꝝ;k4 ` : 3. 
on higher broadcasting wave lengths. Bus Bar, Solder, Copper Lugs and ail 5 
miscel us material.. S5 215 attcrics, 
7x15 Grade A Hard Rubber Panel... 1.50 $1.25; 11 volt dry 
We have on hand a supply of Panel Drilled for Mounting all the above cell A batteries, 40c 
interesting booklets describ- instruments (extra) . 1.50 each. 


ing the Haynes Circuit. Also 
a leaflet telling how to build 
the Haynes Amplifier for use 


with the Haynes Circuit. 
These Booklets will be mailed 
by us anywhere upon aia i 
of a 2c. stamp for each book- 
let desired. 


Please refer to POPULAR RADIO when answering advertisements. 


Complete parts to build the Haynes Two-Stage Amplifier cost 


$15.00 additional, including drilled panel. 
and batteries are not included at this price. 


Tubes, cabinet, 


All these items are in stock—prompt shipment will be made. 
Carriage charges prepaid anywhere east of the Mississippi River. 


HAYNES-GRIFFIN RADIO SERVICE, Inc. New York City 


New York’s Largest Radio Store 
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nes-Griffin 


RADIO SERVICE, Inc. 41 West 43rd St., N. Y. City 


Ha 


SPECIAL SERVICE TO BUILDERS 
of COCKADAY CIRCUITS 


January Popular Radio 
IMPROVED FOUR CIRCUIT TUNER—Me. Cockaday 
advises many changes from the original design of this 
wor us circuit, and recomm the use of new and 


improved apparatus. 


November and December Popular Radio 


SIMPLIFIED SUPER-HETERODYNE — In these two 
issues Mr. Cockaday tells how to construct the Separate 
Oscillator and the Intermediate Wave Radio Frequency 
Amplifier. These two units, used with the Haynes Circuit, 
constitute a Super-Heterodyne Receiver. 


September and October Popular Radio 


THE HAYNES CIRCUIT — These two articles describe 
the Haynes Circuit—1,000 Miles for $15.00—reviewed in 
detail on the opposite page of this advertisement. 


THE IDENTICAL PARTS 
SPECIFIED BY MR. COCKADAY 


Located in New York City, the headquarters of the 
radio industry, Haynes-Griffin is able to supply 
immediately each and every article used by Mr. 
Cockaday in his experimental sets. Every en- 
waned is made to ship within 24 hours after receipt 
of order. 


Special apparatus designed by A. J. Haynes, and 
specified by Mr. Cockaday, is now on hand in 
sufficient quantity to meet the extraordinary / 
public demand. / 


L 
COMPLETE PRICE LIST Pá 
mailed Free on request. Leaflets describing the 
Haynes Circuit, 2 Stage Audio Amplifier, ths 
Separate Oscillator, and Intermediate Wave / Haynes-Oriffn , 
Amplifier sent on receipt of 2c. stamp for 7 Wert dard St., 
each leaflet desired. Use the handy gl New York City 


ers, pair . . . 8 S plete data and prices on 


SPRE all material mentioned in 
The above is only a partial Parcel Post Prepaid in U. S. anywhere L : 
uate the eee, eet of he Mina! Roor ee rns rs 
now in s 5 a 2c. 
stamp for complete price list. New York’s We a ond ee * pe 
Largest Radio Store 7” the leaflets checked below. 


Haynes Circuit Q Separate Oscillator D 
HAYNES-GRIFFIN RADIO SERVICE, Inc. _/“Haynes Amplifier O Intermediate Amplifier ( 


41 West 43rd Street, New York City rs r 


L 
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Any set is better with this 
switch on the panel. 


9 * 2 


and the Same Program Will 
Be There When You Want It 


The Tuning of Your Set Is Not Disturbed 
When You Have C-H Control 


The Cutler-Hammer Engineers have provided a real 
convenience for every panel in the little radio switch which 
bears their famous signature of approval, the C-H trade 
mark. They have built it worthy of the finest sets—yet so 
simple to mount that any one can install it in less than five 
minutes. 

And it can ve used to serve you in many ways. In your 
« A” battery circuit it makes it possible to interrupt a pro- 
gram without loss of the station received. It protects both 
your tubes and batteries and indicates at all times whether 
the current is On or Of (with the new tubes that do not 
burn bright there is no other way of knowing). It is built 
sturdy to do well any task you may assign, and has broad, 
self cleaning knife-blade type contacts that give perfect 
connection and freedom from microphonic noises. 

Have your dealer show you the genuine C-H Radio Switch. 
Snap the button in and out! You can tell by its action that it was 
built by switch specialists. Their trade mark on both the dustproof 
case enclosing the mechanism, and on the bright orange and blue box 
in which the switch is sold is your protection. 


THE CUTLER-HAMMER MFG. CO. 


Member Radio Section, Associated Manufacturers of Electrical Supplies 
MILWAUKEE - WISCONSIN 


RADIO SWITCH 


Please refer to POPULAR RADIO when answering advertisements. 


The C-H Radio Switch can be 
installed on any panel in only a 
few minutes. Just one 7-16 

hole is required. Large, convenmrnd 
binding posts with cupped washers 
wiring casy. 


The C-H Engineers designed this 
radio switch mechanism so that 
the contact member floats, inde- 
pendent of the button. Touching 
it, or jarring the table does not 
cause noise in the phones. 


The wiping knife-blade type con- 
struction insures clean contacts for 
freedom from microphonic noises. 


have a Manhattan Loud Speaker in 
my home because | love fine music“ 


7 


j 


[rally 2 a 7 
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Will you make the same test 
that Miss Pennington did? 


Go and hear the Manhattan and you, 
too, will acclaim it as Miss Pennington 
did, “a superb musical instrument, 
capable of reproducing the broadcast- 
ing programs with great fidelity.” 


Go and hear the Manhattan and 
compare it with others. Compare its 
mellow richness of tone and its re- 
markable range, with the reproducing 
qualities of other instruments. Note 
carefully its adjustable Concert 
Modulator that banishes all distortion 
and makes the Manhattan Loud 


Speaker adaptable to every condition, 
so that the best results are always 
possible. 


Go to your nearest dealer and insist 
upon hearing the Manhattan, “the 
Loud Speaker with the Concert 
Modulator.” Or write us for descriptive 
booklets. 


Manhattan Electrical Supply Co., Inc, 
17 Park Place, New York 


Makers of the famous Red Seal Dry Battery 


New York Chicago Se. Louis San Francisco 


AANHATTAN 
‘The Loud Speaker with 


the Concert Modulator” 
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ULL voltage battery current all the time! That’s what 
you want. Westinghouse Radio Storage Batteries will 
give it to you. No more operating with run-down bat- 
teries! No more sudden drops in battery voltage! No 
more throwing away worn-out batteries! Westinghouse 
Batteries last. They hold their charge. They can be 
easily recharged. There’s a size and type for every radio 
need. Built by Westinghouse, you know its RIGHT! 


Westinghouse CG Ge Batteries have one-piece clear glass cases, with solid 
glass cell partitions and high plate rests (deep sediment spaces), Perfectly insulated 
against current leakage. “A” Batteries. 2 volts, for low-voltage tubes, such as 
WD-l1 and WD-12. 4 volts, for tubes like UV-199. 6 volts, for tubes UV-201A 
or C-301A. Also rubber-case types. “B” Batteries. 22 volts. Regular and quad- 
ruple-capacity types. “C” Batteries in 6-volt units. 


WESTINGHOUSE UNION BATTERY CO., Swissvale, Pa. 


WESTINGHOUSE 


Westinghouse Union Battery Co. 
Swissvale, Pa. q 
| Send me Westinghouse Radio Battery | 


Folder A-3-B. 


“A.” “B” and “C” | 3 E EAA | 
BATTE RIES FF 1 
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General Radio type 214 rheostats and potentiometers are a quality 
product. The base is made of genuine moulded bakelite and the 
wire is tightly wound on a specially treated fibre strip. A perfect, 
non-arcing contact is thus assured. 


Where a smaller rheostat or potentiometer is required the type 301 will be found 
very satisfactory. These units are similar in construction to our type 214. 


The diameter of the 214 rheostat is three inches 
and that of the 301 is two inches. 


G R rheostats and potentiometers also embody— 


Fineness in adjustment 
Smoothness in operation 
Temperature resistance stability 


Type Price 
214 A 2 ohm Rheostat - - $2.25 
214427 “ ns — = 2.25 
214A 20 „ 1 „ „ 32:25 
214A 50 „ . a „ 225 
214A 400 Potentiometer 3.00 
301 10 ohm Rheostat - - - 1.25 
301 30 * “ — = 1.25 
301 200 * n 2 we. 129 


Send for bulletin 916U 


Type 301 


GENERAL RADIO COMPANY 


Massachusetts Avenue and Windsor Street 


CAMBRIDGE »s MASSACHUSETTS 


Please refer to POPULAR RADIO when answering advertisements. 


The Best in Radio Equipment 


FADA “ONE SIXTY” WITH THE NEUTRODYNE CIRCUIT 


“Distance 


The real thrill of radio is in 
listening to voice or music on the 
loud speaker from broadcasting 
stations located in cities a hun- 
dred or a thousand miles away. 


To tune them in almost at will 
is a feature that has made hosts 
of enthusiastic friends for the 
FADA “ONE SIXTY” radio re- 
ceiver. Here is a four-tube re- 
ceiver combining the famous Neu- 
trodyne circuit with the crafts- 
manship and experience that have 
made the name FADA synony- 
mous with quality in radio. It is 
a receiver that is the equal of any 
five-tube set of any type or make. 


Selectivity, volume, distance and 
clarity are outstanding features 
of the FADA “ONE SIXTY” radio 
receiver. Once the dial readings 
of any station are recorded that 
same station can always be tuned 
in again by returning to the same 
settings—and almost always with 
loud-speaker volume. Price, with- 
out tubes, batteries or phones, 
$120 at all dealers. 


NOTE—For those who wish to build their 
own Neutrodyne receivers, FADA Neutro- 


dyne parts are sold at $25; the complete 
knock-down parts for four-tube set with 
book of instructions $64; and the com- 
plete parts for five-tube receiver at $65.60. 


“How to Build It” book—the authority on the Neutrodyne 
circuit—sold by all dealers or direct for 50 cents per copy. 


F. A. D. ANDREA, 


INCORPORATED 


1581 Jerome Avenue, New York City 


Ke A ID 


I <)> 
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Dominati 
ithe Wor 


THE acoustica AMPLIFIER 


EL-CANT 


TRADE MARK 


6 Points of 
BEL-CANTO 


Direct from 


Factory to You 


DEALERS 
NO SALESMEN 
JOBBERS 


Their profit is your saving. 


Superiority 
eee Dori Ca 


(2) Our own adjustable 
loud speaking unit, giv: 
ing a wide range of tone 
quality and volum o 

without distortion. 


(3) The base is of cast iron, 
weigh four pounds, 
eliminating top-heavi- 
ness. 


(4) All other metal rts 
sre of nany cast alum- 
inum, highly polished. 


(5) Complete instrument 
stands 24 inches high, 
10 inch bell. 


(8) Guaranteed for one 
year from date of pur- 
chase against mechani- 
cal defects of any kind, 
aud if found mechani- 
cally defective within 
that period of time, we 
will replace it with a 

new one without charge 

to you. 


This is truly a wonderful 
opportunity to buy this na- 
tionally known speaker at a 
tremendous saving. 


Call at the factory, send us 


your money order or pay the 
postmaster $10.00 C. O. D., 
delivered at your door. 


BEL- CANTO MFG Co. 


BENSIL-BONIS CO., Inc. 
General Office and Factory: 417-419-421 E. 34th St., Dept. PR, New York City 


GUARANTEE 


Money back any time 
within ten days if dis- 
satisfied. We further 
uarantee to the pub- 
ication carrying this 
advertisement that each 
and every speaker sold 
will be exactly as adver- 
tised in this issue. 


Please refer to Porviar RADIO when answering advertisements. 
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RADIO FREQUENCY 
AMPLIFICATION 


WITH 


Ballantine Variotransformers 


(Patents Pending) 


Preferred Circu 
~ N ~ 7: 


bs a j my © 
. Lhe fier Uy 1A 


Jsing One Nodel > : i A 
Tube Datection and 2 stage feng iver 
— Pomat avon 


Model 5 $9.60 


Complete Unit $15-00 


“TURN THE KNOB” 
1. Continuous variation in wave length. 
2. Self-contained and shielded. 
3. Control of regeneration and tuning by 
single knob: no potentiometer. 
4. Fits your set — either base or panel 
mounting. 
5. Improved tone quality. 
“ Radio Frequency Amplification with the 


Ballantine Variotransformers ” — a 25- 
page booklet — mailed free on request. 


BOONTON RUBBER MFG. CO. 


Pioneers in Bakelite Moulding 
224 FANNY ROAD BOONTON, NEW JERSEY 


Please refer to Porcar RADO hen answering advertisements. 
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Electrad Products 


Their Quality Absolutely Guaranteed 


You are safe when you buy Electrad Products. 
They are absolutely guaranteed, electrically and 
mechanically, to be of the finest materials and 


workmanship. 


Most good dealers carry them because they are 
fairly priced, and give their customers good 


service. 


Double Your Distance with an 


Electrad Variohm 


The latest invention is 
grid leaks. A simple turn 
of the knob and you can 
get any resistance from 1⁄5 
to 30 megohms. Elim- 
inates circuit noises, is 
moisture proof and non- 
microphonic. Absolutely guaranteed. 


Electrad Lead-in 


Fits under closed window. 
Can be bent to any shape. 
Covered with fireproof 
insulation which pre- 
vents grounding on wet 
window sills. No holes 
in window frames and 
takes the place of unsightly porcelain 
tubes. Fitted with Fahnestock Clips. 


Electrad Indorarial 


Ideal for sharp tuning. 
Wonderful directional 
effects. Particularly ef- 
fective where several lo- 
cal stations are broad- 
casting at once. Can be 
used also as ground. By 
using Indorarials for antenna and 
ground you can get any coupling you 


s150 


desire. Hang on wall, door or lay 

under rug. 

Electrad Grid Leaks 
30c 


ELECTRAD 
P e : 


Absolutely uniform unvarying fixed 
resistance. A superior product of 
dependability, in all resistance from 
VA to 10 megohms. 


Dealers: Write for samples and details on our special group assortment. 


ELECTRAD, INCORPORATED 


Department C 


428 Broadway, New York City 


Please refer to POPULAR RADIO when answering advertisements. 
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“Built First to Last 


Stop the Leaks with this Good 
Coto Air Condenser 


HIS high grade condenser often“ increases 

signal strength as much as an added stage of 

Audio Amplification. It takes full advantage 
of all the energy in the antenna. It avoids the 
insulation losses that cripple a radio set. The 
economy is obvious. 


Coto Condensers have low losses because of single 
bearing construction and hard rubber insulation 
(the best for radio use.) The plates are of copper, 
soldered together and SILVER PLATED. Strong. 
handsome and compact, with VERNIER adjust- 
ment free from backlash. Moderately priced. 


Type 3505 $ 5 Type 3510 $6 


.0005 Mfd. .001 Mfd. 


The Complete Answer to your demand 
for a real good Variable Condenser. 
Complete with handsome dial and 
vernier knob. N | 


Other Coto specialties are Cotogrip ‘Tube 
Sockets, Moulded Variometers and Vario- 
couplers with GUARANTEED range of 200 
to 600 meters covering the broodeasting wave 
lengths, Tapped Radio Frequency Trans- 
formers, Audio Frequency Transformers 
(T 4000, $5) and Honeycomb wound 
Coils. 


If your dealer cannot supply you, 
write us at once giving his name and 
address and a list of the Coto Radio 
Parts that you neil. You ll get them. 


COTO-COIL CO., 


87 Willard Ave., Providence, R. I. 
BRANCH OFFICES: 


Type 4500 
The 3 to 1 Ratio 
Transformer for All Stages 


You can now settle all arguments as to 
desirable Transformer Ratios in different 
stages. Phe question has been needlessly 
complicated. As usual the simple answer is 
most economieal and best in performance. 


Los Angeles, 329 Union League Bidg. 
Minneapolis, Geo. F. Darling, 
705 Plymouth Bldg. 
Atlanta, C. P. Atkinson, Atlanta Trust Co. Bldg. 


Canadian Distributors: 


Perkins Electric Co., Ltd., 
Toronto 


Montreal Winnipeg 


Please refer to PoPuLak RAO when anscering advertisements. 


Use Coto Specials in all stages and vou 
will be delighted with the ample volume 
and freedom from distortion. Hundreds of 
buvers praise them. For reflex circuits 
they are simply great. Once vou have 
tried them, vou will recommend Coto 
Specials to all vour radio friends. Price $2.50 
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Determining 


Quality 


1 to a combination of the Ace Type 
Marie the Acetwo-stageamplifier. For volume RADIO set OT 


distant reception 8 ag performs mostsets 
costing a great deal m 


e new Ace Type , e 

3B has a filament serch: which eliminates ne- 

cessity of turning out rheostats when set is p di l t 

not in use. Sells for $50.00 but worth much ro C 18 ho 
more. Has genuine mahogany cabinet w 


Saga pal better than the 
science and skill 
that creates it. 


Those men in this 


5 Institution who are 
VVV intrusted with the re- 
cabinet. Set consists of a regen tuner, 5 ete 
F sponsibility of produc- 
ee ee . 

Cabinet tor 2y pe 5 5 Ing up to the standar ds 
. of Powel Crosley, Jr., 


Formica panel. Uses all kinds of tubes. An 


. are experts who have 
ows dealer cn supply you; won national recogni- 
—your copy is free. tion in their chosen 
Danen scientific field. 
proposition. 


Honest Merchandise uses Truth in Advertising 
Ace Type 3B and Ace Type 3C Consolette manufactured under Armstrong U.S. Patent No. 1,113,149 


THE PRECISION EQUIPMENT CO. 


316 VANDALIA AVE. POWEL CROSLEY, JR., Pres. CINCINNATI, OHIO 
ET) 
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The WANDERING MINSTREL of TODAY.. 


W far have we progressed from the days 
HS when the minstrels, singing their self-com- 
posed ballads to the accompaniment of ha 
or 5 or telling their stories illustrated wit 
crude mimicry, wandered from castle to castle 
in old England furnishing to the nobility prac- 
tically the only entertainment available. 


Today every American, no matter how far re- 
moved from the centers of activity, has within 
his reach up-to-the minute news and amuse- 
ments that would have delighted the hearts of 
the nobility of old. The air is filled with merri- 
ment waiting to be captured and brought to 
your very fireside. 


Radio is the magic wand that attracts to 

the desired entertainment. Crosley Radio 
ceivers are the instruments by which this ae 
tainment may be clearly and distinctly ‘con- 
verted into a true reproduction of the original 
voice thousands of miles away. 

You can own and enjoy a Crosléy Radio Re- 
ceiver. Unique features and quantity 
production have enabled us to offer 
the greatest value in radio ever pro- 
duced. Actual tests by hundreds of 
satisfied users in allgparts of America 
have proven that in perform- 
ance, Crosley Instruments are 
unexcelled. And the prices are 
remark- 
ably low. 


Let a Crosley Radio Receiver Bring Perpetual 
Entertainment to Your Home. 


For bringing in distant stations no set can excel it 
For Sale By Good Dealers Everywhere 


Crosley Manufacturing Company 
Largest manufacturers of Radio Receivers in the World 
Powel Crosley, Jr.. 


216 Alfred Street 


President 
Cincinnati, O. 


EROSLEY. 


Crosley Mode! X-J | 


* 


af 


CROSLEY. 
Better -Cost Less 
Radio Products 


MODEL VI 2 
Two Tube Set. 
MODEL Xb 
— 4 O 


E 2180 


With Butin Loud Speaker 


MODEL V $30. A wonderfully efficient two tube set, 
one stage of Tuned Radio Frequency Amp lific ition and 
De ector 
MODEL X-J—$65. A four tube radio frequency set com- 
` bining one stage of Aebi iR Frequency Amplification, 
* a Deti ctor ind two stag ot 0 lio Frequency. An plific le 
tion \ jack tO piu in on thr tul for | phones 
the four tubes coupled up for loud speaker 
MODEL X-L—$140. A duplicate of Model X-J except 
the irrangement i nd mounting into a beautiful cabinet 
with the iddition of a built-in loud speaker and space in 
the cabinet pr ed for housing the nece ry batteries. 
Crosley Manufacturing G owns and operates broadcasting Station WLW 


Mail This Coupon Toda 


prat Manufacturing Company 
Powel Crosley, Jr., President 


216 Alfred St., Cincinnati, Ohio 


Gentlemen: 

Please mail me free of charge complete catalog of Crosley 
instruments and parts. IIIA roe for which aho send your 
booklet entitled “The Simplicity of Radio“ by Powel Crosley, Jr. 


Name........ 


Addresse 
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YOUR SET WILL 
BE A MUSICAL 
INSTRUMENT 


WHEN YOU USE 


THETHORDARSONSUPER 


AUDIO FREQUENCY AMPLIFYING TRANSFORMER 


Heretofore, amplifying transformer manufacturers have given too much 
attention to volume of amplification and have sacrificed the most important 
function of their transformers,—that of perfectly reproducing the broadcasted 
programs. Consequently many listeners in have complained about the 
musical qualities of radio reception. 


No matter how good your phonograph, you could not expect to obtain good music from u poor 
record. Likewise, although your loud speaker be the best, vou cannot expect to enjoy radio 
reception if the signals you put into it have been distorted in the process of amplification. 


The new THORDARSON SUPER Audio Frequency Transformer was designed to correct the 


shortcomings of amplifying transformers of the past and embraces the following cardinal features: 


(1) Perfect reproduction of voice and instrument 


(2) Even amplification over the entire musical range. (You will be 
surprised to hear the amazing reproduction of the bass notes.) 


(3) Increase in volume to the extent that tonal purity will permit. 


This SUPER TRANSFORMER is the result of several months research work in the thoroughly 
equipped Thordarson laboratory and represents the culmination of twenty-cight years experience in 
manufacturing small transformers. 


Such leading set manufacturers as the Colin B. Kennedy Company, Chicago Radio Lab, ratories 
Company (Zenith) and the Western Coil and Electric Company (Radiodyne) along with many 
others proclaim the merits of the THORDARSON SUPER TRANSFORMERS. 


Install a pair of Thordarson Super Transformers now and your receiving set will te converted 
into a real musical instrument. 


YOUR DEALER HAS THEM 


RDAR SO 
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O-SUPREME 


Tuned Radio-Frequency 
REGEIVER 


Satisties Very Radio Wish 


DX performances by enthusiastic owners 
prove conclusively that the MELCO-SUPREME 
is in a class by itself when it comes to 


== REAL LONG DISTANCE 
Rheostats and RECEPTION 
Potentiometers 


With knob or dial—suit- Brookfield, Mo. to Glasgow, Scotland 
able for either table or 


panel mounting. Brooklyn, N. Y. to Los Angeles, Cal. 
Cleveland, Ohio to Havana, Cuba 


Portland, Ore. to Schenectady, N. Y. 


Leechburgh, Pa. to Dallas, Texas 
Porto Rico to Philadelphia, Pa. 


(Names and addresses on request) 
Extreme Selectivity — Exceptional 
Variable and Clarity — Simplicity of Operation 


Vernier Condensers i EA : 

dr secu- Write for complete descriptive literature 
c — 

rate tuning. 


Amsco quality apparatus 
has been selected by Mr. 


AMSCO PRODUCTS, Inc. 


FAIRBANKS BUILDING 
BROOME & LAFAYETTE STS. NEW YORKCITY 


— — 


Laurence Cockaday for use 
in his new Improved Four 
Circuit Tuner as described 
in detail in the January tis- 


Please refer io PoruLar Rapro when answering advertisements. 
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An Easy Way 


to Cut Out 
Interference 


Add a Ferbend 


Wave Trap to 
Your Set 


Enjoy your radio set. 


— ce 


Get the station you want, quickly. 
Listen in on one thing at a time without annoying 
squawk-k-k-s or irritating whistles. 


The Ferbend Wave Trap Makes 


Every Night 


New radio broadcasting stations are making 
receiving constantly more difficult. Many 
owners of long-distance sets are discovering 
powerful amplification is of little value so 
long as local stations are all over the dial.“ 
Hundreds of users have solved the difficulty 
with the Ferbend Wave Trap—the missing 
link in Radio. A St. Louis user reports: 
Heard Havana clearly with three St. Louis 
stations broadcasting. My receiver works 
like a new set. The Ferbend' is certainly 
a wonder!” 


YOU Can Obtain These Remarkable Results 


You can obtain results as satisfactory as 
this St. Louis user. If you don’t, it doesn't 


FERBEND ELECTRIC CO. 


21 E. South Water St. Chicago 


r 

Ferbend Electric Co. 
21 E. South Water St. 
Chicago 
Send me a Ferbend Wave Trap. I will pay Post- 


man $6.00 (plus postage). I understand you 
guarantee the Wave Trap” to tune out my local 


stations or my money will be refunded. 
Namie : 
Adare ss 


er 8 
JA; ˙ AAA ee ee 


Please refer to POPULAR RADIO te 


Silent Night 


cost you a penny for the Wave Trap” is 
sold with a positive guarantee that it will 
tune out your powerful local stations. 
Don’t wait. Order now at our risk. 


SEND NO MONEY 


You need not send a penny. Pay Postman 
$6.00 (plus postage). If you prefer, send 
$6.00 with order and Wave Trap is mailed 
postpaid ready for panel mounting. Money 
back guarantee either way. You sce vou 


take no risk, so order TODAY. 


FERBEND 


TRADE MAAK 


PATENT APPLIED FOR 
The 
Original 
Wave 
Filter 


The Ferbend Wave Trap can also be 
supplied completely mounted ready 
for instant use on formica panel in 
mahogany finished cabinet. 6x 5x 6. 


$8.50. Get full benefit of all the dis- 
tance your set will give you. Order 
vonr Fe rbend TODAY. 


hen answering advertisements. 
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34% inches actual size of 
diaphragm in Timmons 
Talker 


On Any Radio Set 


Wh 


the extra large diaphragm of Timmons 
alkers give such wonderful volume 


Sounds from a loud speaker are caused by the dia- 
phragm vibrating and displacing air. The more air the 
diaphragm displaces the greater the volume. 


Timmons Talkers have an especially large diaphragm 
(31% inches). This enables them to displace a great 
amount of air and in consequence give exceptional vol- 
ume without forcing tubes. And, as you possibly know. 
itis the forcing of tubes that causes most distortion. 
We would like you to hear Timmons Talkers and know 
for yourself their great volume and wonderfully clear 
tone. 

Your dealer will be glad to let you hear a Timmons 
Talker in a comparison test with any loud speaker in 
his place. He will also give you our folder, “Volume 


e 5 without Noise“ or write us. Type A (adjustable) $35: 
world type N (non-adjustable) 525. 


J. S. TIMMONS 


339 E. Tulpehocken St. Germantown, Phila., Pa. 


Timmons lalkers 


Please refer to PoPpULAR RADIO when answering advertisements. 
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HE most im i 
important thing to 
an amplifier is fats ane Oot 


Many radioist i 
„S unconsciously put the“ 
e squawks” into their sets through E Hema 
cg he ge transformers. They have 8 85 
t “RATIO” means absolutely — 
1, etc., do not spell max- 


imum amplification. 


The very n i 
ext tim 
on a ‘ e you bu 


ee , we en Oe o rr ree ote aIo aM 


every demand— 
Radio Frequen 


. mne am ee 


— 


As pioneer transformer manufacturers 
JEFFERSON Engineers designed audio amplifi- 
fiers long before Radio reached its present popu- 
larity. You will appreciate JEFFERSON’S 
extra years of experience. 


And remember this— the first cost of an amplifier is un- 
important. Results count — buy an amplifier for what it 
will do—the service it will render— the tone and volume 
it will produce. Receiving is fun when one doesn’t have 
alot of pesky distortion to struggle with. You eliminate 
distortion when you use JEFFERSON. Your set operates 


JEFFERSON ELEC. MFG. CO., 


_aJefferson 


Swuper~sen sitive 


` 
* 


aap 
Ce 5 
KEITIN 


more quietly and clearly — the volume is greatly increased 
— distant stations are easily tuned in. 


You are invited to write our Radio Engineering Department 
for amplification data. Attractive descriptive literature is 
also available. This service is gratis. 


427 South Green Street, Chicago, Ill 
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4 5 — 
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Amplifying Transformers. 
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Radio i isa <a of Youth 


The great names in radio are those 
of young men—men who, as boys, 
made invaluable contributions to the 
development and perfection of this 
still new wonder. Armstrong, 
Cockaday, Tuska, Reinartz—starting 
with crystal sets—brought out their 
inventions when in their teens, or 
early twenties. The imagination, per- 
severance and eternal curiosity of 
boyhood kept them experimenting, 
testing, striving for improvement. 


The spirit of boyhood has not 
changed. Millions of boys to-day, 
starting with crystal sets, work their 
own way up the ladder. Their hoarded 
savings go for the parts with which 
to build. Success leads them to new 
efforts. Parents, interested, buy them 
better, more expensive sets to experi- 
ment with. But each new set is but 
the starting point for further im- 
provement. Boys are never satisfied 
—their curiosity will not let them be. 


8 ia An A. we wae 


is radio authority and mentor to 
500,000 wide-awake, aggressive, radio- 
saturated boys, averaging 1514 to 16 
years old. Some of them are at the 
bottom of the radio ladder—starting 
with cat’s-whiskers. The vast majority 
are advanced radio enthusiasts who 
naturally turn to THE AMERICAN 
Boy’s stories and articles for new 
suggestions, new methods—and turn 
to its advertising columns for the 
newest and best radio equipment. 


Half a million sons of well-to-do 
parents are buying somebody’s radio 
products—spending their own money 
and getting their parents to spend for 
them. Brand the radio wants of this 
vast army of AMERICAN Box readers 
with your name. Win their good- 
will and loyalty. Open your door to 
their tremendous trade by advertis- 
ing your products in their own re- 
spected magazine—THE AMERICAN 
Boy. 


THE SPRAGUE PUBLISHING COMPANY 
(Member A. B. C.) 


548 Lafayette Boulevard, Detroit, Mich. 


Please refer to Port l. AR RADIO when answering advertisements. 
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A Trans-Atlantic 
> ‘Triumph a 


S i —˖ 


DESCRIPTION of actual Mu-Rad performances, without 
A such supporting evidence, might seem exaggerated. The 

New Mu-Rad MA-15, a long range receiver, adds to the 
well known sensitivity, easy operation and selectivity of Mu- 
Rad receivers, loud speaker volume with only a 2 foot loop. 
Detector, three stages of radio frequency and two stages of audio 
frequency amplification. 1,000 miles Reception Guaranteed. 
Write for Literature. 


Mu-Rap LaABoRATORIES INC. 


809 FIFTH AVE. ASBURY PARK, NEw JERSEY 


— 
- Á 9 — — 


Graphite Disc Rheostat 
SAYS 


Use 


Good for 
WIN 
ALL tubes pj 


- e prov! ` mi 
new ine for vide reals 
3 b 
mie D pat ube E ms art) care be — ey aajest™™ rot 
“4 ' 


wit vary f 


jon) Maging | to the 
correspon yac | the 


Retail price 185 


2 IN CANADA? 2.50 


a nex 0 
| fe © t ot tb at 
mi arm or CoM Eons in tne Piho posuv f 
obtain s to 2 
Clipping from 
Chicago Daily News 


October 24, 1923 


What Is Meant by a “Carbon Pile” Rheostat? 


MORE than 20 years ago, the Allen-Bradley Co. HE Universal Bradleystat is sometimes called a 

a successful compression rheostat for carbon-pile rheostat. It is, however, a graphite disc 
big power circuits: It was made of flat carbon discs and rheostat. The discs are produced in an electric fur- 
the ai 5 flowing through the column was nace inder poe mee erie eop fatures known 5 
regul app or removing pressure on the discs, earth. n discs, carbon powder, metallic powder 
The idea of aden Bed pile was not new, even then, or other materials have long since been abandoned in 
but successful commercial rheostats were unknown. favor of the reliable and noiseless graphite discs. 


Graphite discs, however, soon replaced the carbon Your radio set needs a Universal Bradleystat for long- 
discs and to this day all Allen-Bradley rheostats are distance range, loud reception and noiseless control. 
trade disc rheostats, although many prominent en- By all means, avoid substitutes. Insist on the Univer- 
gineers still speak of them as carbon piles. sal Bradleystat. 


The Bradleystat Won First Place, ust Mail This Coupon! 
in the Radio Broadcast long distance 


2 I Al Bradley Ca, | 
contest. The first prize winner used l 


276 Greenfield Ave., Milwaukee, Wis. | 

Please send me your latest bulletin on the Universal | 
Bradleystat and why it improves radio reception. 

Electric Controlling Apparatus | 


| 
MILWAUKEE, WISCONSIN | Nam e F taut | 
ddress......... ieee ees camden e 
* — * B i 
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More Bradleyetats were used in this contest than 
the next four types combined. Beadleystat suprem- 
acy has became an actual fact through sheer force 
of superior performance. 
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Reduce Tubes by Half Half 
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Vacuum Tubes 
in ERLA Duo 
Reflex Circuits 


increased ae and 
elimination of distortion 
inevitably follow installa- 
tion of Erla transformers, 
Reflex and cascade types. $5 


Crystal troubles vanish on 

installing an Erla rectifi- 

er. Noadjustment required. 
oof agant jolt and jar 


Lasts in ee List 30 


Look for, the Soe Pasa 
v 

rap the label ef Evia 

ed condensers. Made in 

eleven sizes, 35c to 75c ea. 
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Nation Wide Loud Speaker Reception 
With Only Three Tubes 


Greater range and volume with fewer tubes than ever 
before are attained through Erla Duo-Reflex circuits, 
using Erla synchronizing radio and audio transformers. 


In Erla circuits, tubes do triple duty, as simultaneous 
amplifiers of received radio frequency, reflexed radio 
frequency, and reflexed audio frequency currents. 
Through accurate superimposition of currents identical 
in phase and frequency, by means of Erla synchron- 
izing transformers, this triple function is flawlessly 


performed, resulting in tremendously magnified 


amplification without distortion. 


Even one tube provides excellent loud speaker recep- 
tion over a wide range; two tubes blanket the zone 
ordinarily covered by four, while three tubes bring in 
stations on the loud speaker from coast to coast. 


Other notable improvements, contributing vitally to the 
superiority of Duo-Reflex circuits, are the Erla fixed 
crystal rectifier and Erla tested capacity condensers. 
Combining advanced characteristics for reflex work 
with unduplicated uniformity, they are indispensable 
to complete stability and purity of reproduction. 


Detailed diagrams and descriptions of Erla Duo-Refiex 
circuits are presented in Erla Bulletin No. 16. Ask 
your dealer, or write, giving your dealer’s name. 


Electrical Research Laboratories 
Dept. R 2515 Michigan Avenue, Chicago 


ERLA 


Vacuum Fubes 
as Ordinaril 
Employed — 


Erla audio transformers add 
„ to the purity 
and volume of any rec 
unit in which they are 


Ratios 34% and 6tol. $5 


Screen unsightl 


for tu vent 8 
els, made in I“ and 


114° 5 in 


bright nickel 
of dull ne ie 


Erla sockets combine maxi- 
mum beauty and strength. 
withheavy A E E 
into moulded elite base. 
Many other 5 750 


ST ate 


The Copper Giant “A” Battery 


For WDl l. WDI2 and other low voltage 
tubes. Equal to 20 dry cells. 
idle for years without deterioration and re- 
quires no attention whatever. 
1 circuits using UVI99. Write 
for circular. 

THE COPPER GIANT BATTERY CO., Lansdowne, Pa. 


PATENTS 


Can stand 
Ideal for 


Domestic and Forei 
and Copyrights. 
and Interference Cases. 

Booklet More Light on Patents Sent Free 


MAX D. ORDMANN, Reg. Pat. Lawyer, 


Mech. and Elect. Engineer, 
Specializing in Radio 


1503 Woolworth Bldg., N. Y. City Tel Whitehall 7040-1 


n, Trade Marks 
ingement Suits 
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Atwater Kent Model 9 Receiving Set 


Clear Reception Without 
Annoying Interference 


HE Atwater Kent Model 9 is an easily 
operated, highly efficient receiving set 
which gives excellent loud speaker perform- 

= ance on distant broadcasts. With this in- 
strument it is easy to return to the dial Phonograph Attachment 
settings once they have been noted. 


1111114111214 1 


You will find the fidelity with which the 
ATWATER Kent Loud Speaker reproduces 
tones delightfully pleasing. No batteries 
required. 


11111111421 


athe 


ATWATER Kent Equipment embraces a vari- 
ety sufficiently wide to meet the require- 
ments of every user of radio. It includes 
complete sets and every instrument neces- 
sary for the assembling of sets from tuning 
unit to loud speaker. 
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If you are now work- 
ing with s one-tube 
set, the ATWATER 
Kent 2-Stase Ampli- 
fier will give you the 
necessary volume to 
use a loud speaker. 


Literature describing the entire line of Atwater 
Kent Radio Sets and Parts sent on request 


ATWATER Kent MANUFACTURING COMPANY, PRAD EIA, Pa. 
4933 STENTON AVENUE 


41614: 
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BinoincPosts DETECTOR UNIT AMPLIFYING UNIT 


Coir VARIOMETER 


le i any 


—~}— 24" 


/ 
RHEOSTAT-SockeT Unit 


CONDENSER 


AMPLIFYING Unit #1 


PaNeL SWITCH 


Tuned Wave Trap Radio Frequency 


Receiver 


BUILT ON FAMOUS COPP CIRCUIT No. 4 
1 Stage Radio-frequency—2 Stages Audio-frequency 
Efficient for all wave-lengths from 200 to 700 meters 
Range up to 2000 miles 


Any person can build the above set with A-C DAYTON Complete Units 


$43.35 


Units packed complete in one carton with wirin 
hotographs, instructions, etc., for complete 


SEE YOUR DEALER OR WRITE US DIRECT 


We manufacture a complete line of Radio Parts and Units—Catalog on request 


THE A-C ELECTRICAL MFG. CO., Dayton, Ohio 


Makers of Electrical Devices for over 20 Years. 


g diagrams, 
nstallation. 
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Frequency X N 
De L Dials [Qn 
~ A 
\ Transformers e Luxe Dlals 
FR 
. the frst stage of in forte on as truly beautiful. They add to ae 
lts greater ratio means in- the 5 of any ect in which =. 
volume, b: t the tone a Di Is pave a high 2 
qualities 1 characterize the the finish. They are ‘mould A 
to t ave = 
ily retained, Prive of s to, T genuine Bakelite and have pat. Vga 
ratio postpaid: of the Z 
to 1 ratio, .00 postpaid. „ made in 2%, 3°, and 
Dealers: W rite for intercsting s 
f sales proposition. Alden Manufacturing Company 
A ee Transformer Mfg. Co. Largest makers of Rede sockets 
t Whiting Street aoe dials in the world ne te A 
De 21 Chi III. C 32 Willow St. ne 
ee icegoy Til Springfield. Mass. 35c, 3 for $1.00 
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After Painting by John Trumbull 


B * 
rhe Golden Rule Tube 


The Sodion doeg not oscillate. 


No declaration as to sensitivity, signal s:rength— 
or quality of tone—can mean half so much to every 
broad-minded radio enthusiast as this simple 
statement of fact. 


For there—in five words—you have the key to 
the solution of the problem of eliminating the 
whistles, the squeals and the howls that inter- 
fere so seriously with your enjoyment of radio 
today. 

Don’t misunderstand— 

The Sodion does not protect YOUR reception 
against these noises from other sets. 


But, because it does not oscillate—because it 
cannot reradiate—because it cannot whistle and 
howl—the Sodion DOES prevent your reception 
from interfering in any way with the reception 
of others. 2 

This, we believe, is the practical way of elimi- 
nating one of the greatest faults in broadcast 
Radio reception. 


In point of efficiency the Sodion Tube is far 
more sensitive and produces stronger signals 
than any detector now on the market. Its tone is 
fully equal to that of the finest crystal with the 
added advantage of great volume. 


Descriptive Bulletin upon request. 


MERIDEN 


@ CONNECTICUT Te 


Radio Division 


COMPANY A) 


CONNECTICUT 
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WANTED! WANTED! 


A NAME 


to replace the Name “Acmedyne” 


A set of essential parts for the above circuit will be 
given to the person furnishing the best substitute. 


Write for rules governing the contest. 


Closing Date February 15th, 1924 


DANZIGER - JONES, Inc. 
28A Waverly Place 


RHAMSTINE? 


Presents the New VICTOPHONE 
—for all Phonograph and Loud-Speaking Horns 


New York City 


Relentless research in the field of loud-speaker units has 
resulted in Rhamstine® achieving the ultimate in tone and 
volume. The New Victophone will exceed your expectations; 
you will appreciate its superiority upon comparison with other 
loud-speakers. Every part of this new Phonograph unit was 
designed and built to excel in efficiency and in beauty all other 
makes. It can be furnished to fit all phonographs — the Stand- 
ard Type fits the Victrola, Columbia, Jewett or Sonora. Spec- 
ify make of phonograph when ordering. List Price, Standard 
Type, $7.50 


Order the New Victophone and test it 
$7.50 Postpaid before buying any other loud-speaker 
Cemplete with Cord 


The Rhamstine“ Electric Solder Set 


New Round Type 


Here is the new model—round type—electric solder set. A more hand- 
some and heavier iron than the original flat model. The tip is easily 
replaced when worn out. Especially adapted for radio work. It is 
highly plated and polished. Can be ‘used on 110 volts A. C. or D. C. 
Guaranteed one year Order an electric solder set and solve your 
soldering problems. Only $2.50 pospail. 


g Manufactured by 
ea J. THOS. RHAMSTINEX 

$2.50 Postpaid Woodbridge at Berubien Detroit, Michigan 

Complete with Cord, twe-piece Plug and Selder *Afaker of Radio and Flectrical Products 


Please refer to PorpuLAR RADIO when answering adverlisements. 
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THE AMERICAN: r LEAGUE 


EXECUTIVE HEADQUARTERS 
HARTFORD. CONNECTICUT manner 6. Wannen. Korver 


Experimental Radio Station 9OF 


Prince Rupert, BC Canada. 
September Mth, 1925. 
nees ro. Adame Morgan Company, 
Upper Montolair, N. J 
bear Sirs:- 
4 with the 


that I am very please 
re is another victory 


Interested to 


MacMillan’ s 
Link with 


Civilization 


[ have advised you pefore 
results of m "PARAGON APPARATUS" but he 
for "PARAGON APPARATUS" which I feel you will de 


KNOW» 


The MacMillan Arotic E 


Waine on June 251d. on poard the radio 
th the outside world 


xpedition which left Wiscassett, 
equipped Schooner "Bowdoin" 
by amateur radio. 


f Dieco Island, 


A Paragon Radio Receive planned to keep in touch wi 
J This they were able to do until they got North o 
after going North of that point nothing was’ heard 
d became worried at the 


Greenland. 

of the expedition. And all intereste 
ehip’s apparent silence. The Chicago 
account offered 6 duplicate of the receiving 
the "Bowdoin™ as a prize to the first amateur to get into com- 
munication with the Arctic Expedition. This prize I have had 
the honor to win with the eid of my FARAGON Type RA-10 Regener- 
ative Receiver and PARAGON Type DA-2 Detaotor-Amplifier. 


Since first getting into communication with the "Bowdoin" 


expedition (who are in winter auarters frozen in at Refuge Har- 
pour, which is ten miles North of Greenland Latitude 78.80 North, 
Longitude 72.59 West) on September 7th. I have had a working 
achedule with the operator and have copied one 600 word and one 
1681 word press message from them addressed to the New York "orld, 
together with dozens of private messages from the expedition and 
te list of amateur calls heard (e total of 546 calls) by 

* from July 2th to September th, and have forward- 
to their destinations. 


is the most dependable link 
between MacMillan’s cour- 
ageous explorers and a civili- 
zation eager to hear of their 
doings, 

Read this letter from Jack 
Barnsley whose Paragon Re- 
ceiver has been picking up 
these vitally important mes- 
sages, picking up every one 
andgettinge very wordelearly. 
i A Radio Receiver could 

ave no higher recommen- 
dation. 


Radio Laboratory on this 
apparatus aboard 


the "Bowdoin 
ed all of these messages 
r that the expedition nas 
e Arotic but that my tation has been 
have been able to communicate, I 


for “PARAGON APPABATOS® and am glad 
apparatus. 


When you conside neard hundreds 
of amateur stations in th 
the only one with whom they 
consider this quite a record 
to be able t proud I am of my receiving 


il 
pene ted Bulletins on ParagonRadio 
ucts are yours for the asking. 


ADAMS-MORGAN Co., 
20 Alvin Avenue, 
Upper Montclair, N. J. 


o advise you how 
7 d 


Yours very trolys £ 
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ERE’S the finest piece 

of radio apparatus of 
its kind you ever saw! The 
new FROST-RADIO Genu- 
ine Maroon BAKELITE 
Tube Control Unit com- 
bines the following: 


—a high grade 6 or 35 ohm vernier 
rheostat. 


—a precision-bullt 400 ohm poten- 
tiometer. 


—single hole mounting. 
smoothly working moving parts. 
superior design and finish. 


When you install a FROST-RABDIO Tube 
Control Unit on your set you end all 
tube control troubles— insure best re- 
sults—save money. Either 6 or 35 ohm 
rheostat types: $1.75. All metal parts 
nickel plated and hand buffed. 


Your dealer stocks 


FROST-RADIO 

Go to your dealer to- 
day and examine this 
fine piece of apparatus 
Judge for yourself if \\ 
it is not the biggest 
value you ever sa... 
Your dealer also FROST- RADIO 
stocks FROST-RADIO rd 
Sockets, Dials, Adapters, Fones, Jacks, 
Plugs, etc. 


HERBERT H. FROST, Inc. 
New York CHICAGO Kansas City 
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You Can Hear a 
Pin Drop! 


During a pause in the program reproduced 
through the Callophonc. No metallic 
vibration or “static” to mar your cnjoy- 
ment. An disturbance instantly cleared 
by a turn of the dial controlling the dia- 
phragm. 


The Callophone Radio loud speaker is the 
result of years of experience in making loud 
speaking commercial apparatus—rccog- 
nizcd as the finest obtainable. 


The Callophonc is built throughout with 
carcful attention to cach detail, and tested 
under actual operat ing conditions before 
leaving the ſactory. No extra batteries 
or equipment are required. 

Not sold by all Radio Dealers. Sent di- 
rect from our factory to you, upon receipt 
of the purchase price which will be re- 
turned to you if, after a ten day trial, you 
do not find it all we claim. 


Incidentally, cvery Callophone we send 
out STAYS. We don't expect it back, be- 
cause it has been tested beside every make 
of loud speaker, and none can compare. 


CALLOPHONE COMPANY 
OF NEW YORK, Inc. 


216-222 Mercer Street 
New York, N. Y. 
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Can Qu 


uali 
as a Radio Expert 
in a Few Months! 


Learn at Home- 
Earn $2500 to $10000 a War 


Merle Wetzel, one of my students, reports that he now is 

making three times what he did before becoming a radio ex- 

Director of pert. Emmett Welch writes that finishing my training 
National . 

Radio Institute he made $300 a month and all expenses. Jones says: 

To your course i credit my present position as manager of this 

Radio Department. Hundreds of other former students enthusiastically tell 
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GWA N. , : 
UENS of their successes as radio experts! The field of Radio today is a real treasure 
i \ house of wonderful opportunities. It offers rewards beyond your fondest / 
dreams! Mail coupon today for Free Book just out—which explains in detail 


the amazing opportunities in this World's Fastest-( rabid Industry. 


Hundreds of Big Paying Positions Waiting 


Do you want to earn far more money than 
you ever dreamed possible? Do you want 
to be your own boss—to have a profitable 
business of yourown? Do you want to travel 
the whole world over—and make big money 
while doing so? 

Radio offers you all of these opportunities 
—and more! Radio, the new infant industry; 
Radio, growing with leaps and bounds; Radio, 
the field of endeavor with the most prom- 
ising future of all! 


Pick Out the Job You Want 
We Will Help You Get It 
This is a brief list of the po- 

sitions in the Radio field today, 

and the ies paid: 

Broadcasting Station Oper- 

$125 to $250 a 


ator, 


This Wonderful FREE BOOK Has Shown 
Thousands the Way to Bigger Moges 


Never in all history has an industry jumped 
into prominence so rapidly! Millions of 
dollars were spent last year on Radio. Hun- 
dreds of big created 
almost overnight. Thousands of men trained 
in Radio were needed. And the future holds 
even greater promise for those who enter this 


money positions were 


fascinating field. Learn more about what 
Radio can offer you. Send for 

our new FREE BOOK on 

Radio. 


to thi 


K 


t 


month, SPES This Free Book has opened the eyes of thousands 
ial L tation A ERE — 
Operator, $150 — month e pe tari tunities aa ng 1 * ene i 
and u u king for a fie whic — pm e —— u es es es ees eee ee 2 eet es eet D D oe 
First-clees Ship Operator. XOR as oe g i : | 
$105 a month in addi- offers big money, fuscinaling | E. R. HASS 
e Ea Hnr. Ú work, advancement, and a reul | NATIONAL RADIO INSTITUTE 
1 a year. Suture, send for this Free Book. i Dept. 32AB, Washington, D. C. 
: It costs pap ates You 8 l ioe hont oon on ny part, please send mie the 1 
ate yourself in no way. et “Rich Rewards in „dio, with full details as to how 
R . 42,000 to $10, ,000 a year. 9775 aed can easily 3 all | can quickly train for the peitin of 15 e 1 d R dio treri ; 
a echanic. in my spare hours at home so tell me how your free Em- 
to $4,000 a year. i l ployment Service will helo me secure a good-paying position, 
Radis tnetrustor, th. the k difference d between a ] and about your spectal short-time offer. Please write plainty. 
to a mon wor you are oiling now ant 
Rad 
F 5 day. wonderful success! Before you Na le ale Silos ew See's „ „„ . | 
＋32VÆ/ ate cee a year forget—mail the coupon NOW! i 
NATIONAL RADIO INSTITUTE eam ee oeee 8 


Dept. 32AB, Washington, D. C. |I City... ccc . . State 


Please refer to Poul Ax RADIO when answering adverlisements. 


The Best in Radio Equipment 


AGood Name 


2,500-mile type*........... e... 8. 50 


1,500-mile typen 3 
* taps on eub-panel 


The Hardy Circuit utilizes a specially wound inductance 
by which the utmost sensitivity with tivity is attained. 
roth aaa ratio of from 4:1 to 8:1 la secured by the Hardy 
n. 


We cua-antee the operator 2.500 mile range using our 
improved 38.50 type of inductometer and over 1. mile 
fange with $3.50 type. The first has a spider rotor, sub- 
panel tapp.ng desigu and bank wound secoudary. It is 
sold with panel indicator and knobs. 


Hardy Circuit 
Inductometer 


Patents Pending 


Transformer 


P < 


Toroidal 


200-600 Meter Type*..............$5.00 
3,300 Meter Type........ 


e 9 „ „„ „ @ „ „ 9.50 
* without mounting case $2.15 


After many months of testing and ex mentation. our 
research engineer has develo;ed a Toroid Radio Frequei cy 
ooo for use in Neu.tiody2e and Super-Heterodyne 


The coils are so wo ind that there is a minimum of capacity 
in the windings and the lowest dielectric loss ble. The 
coupling isextremcly high. The external field is so small that 
witn iwo inch spac.ng it is possible to construct a very 
compact receiver without use of 


Write For Descriptive Literature 
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For your safety, convenience and economy, 
you can now get Day-Fan Radio Units a 
sembled into sets. One of these sets will 
exactly meet your wants. Ycu need not 
waste time and money in trying to find out 


Qw 


D 


L. H. HARDY & SONS, Inc. 


THE DAYTON FAN & MOTOR COMPANY :: 
Established 1889 


528 SIXTH AVENUE 
NEW YORK, N. Y. 


NK NO SOI2 
Audio 


õe m — e — 


for yourself what you need to complete your 
outfit. See your dealer and he will suggest 
what Day-Fan type you should have. This 
will insure vou better results, greater pleas- 
ure and real economy. 


Dayton, Ohio 


o Experiment with Day-Fan 
Radio Units 


Please refer to PopPULAR RADIO when answering advertisements. 
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A Transformer of Real 
Merit 


Amplification 
of Enttre 
Musical 


The one-piece laminations of silicon 
steel contain no punched holes, Which in 
many other transformers causes eddy cur- 
rents and losses. The one-piece lamina- 
tion is exclusively a feature of the K 
transformer, It provides an excepti 
true electro-magnetic core. 


kness 

kind of insulated 

wire to ovida the proper number of 
ampere turns, and impedence. 


To correctly shield these transformers The wires extend through the The finished job, of which we are 
that they may be mounted in any poe Bakelite top, which affords perfect mighty proud. The leads are soldered to 
tion desired without losses, this insulation, and are soldered to the tinned terminals, which are under nickel 
shield was designed. It is so arranged terminals in plain sight, where they lated nuts over which are placed 
that both sides are interchangeable, lock- may be inspected. T his also elimi- nurled nuts. Each binding post is plaine 
ing together atthe base. They are finished nates any possibility of breakage ly marked so that it is impossible to make 
in a handsome maroon enamel. of transformer leads. incorrect connections. 

Amplify the pleasure of your radio set by installing 
Kellogg audio frequency transformers. Second to 


none in volume, clarityand freedom from distortion. 


No. 501—Ratio 4% to 1. No. 502—Ratio 3 to 1. Only $4.50 each 


Built and Guaranteed by 


Kellogg Switchboard & Supply Company 


1066 West Adams Street, Chicago 


Please refer to POPULAR Rabio when answering advertisements. 
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For Transmission 
or Reception! 


FRESHMAN SELECTIVE” 


MERCURY VARIABLE CONDENSER 
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It has been conceded by the Foremost 


Radio Engineers that a Variable Conden- 
ser with Mercury plates is the most effi- 
cient for fine adjustment and selective 
tuning. Our engineers, after exhaustive 
experiments and research work, have de- 
veloped a Variable Condenser with Mer- 
cury plates separated by heavy Mica 


dielectric. It is the ONLY VARIABLE 
CONDENSER the plates of which actu- 
ally vary in area—AN ENGINEERING 
FORE NEVER ACCOMPLISHED BE- 


No leakage 
Absolutely quiet 
No plate vibration 
Will stand 5000 volts 
Compact and attractive 
Plates cannot collect dirt 
Cannot become short circuited 


0003 m. f. (equivalent to 17 plate) 


00)5 m. f. (equivalent to 23 plate) 1 $5 
001 m. f. (equivalent to 43 plate) 


All Molded Parts and Dial of the Finest Bakelite 


At your dealer, otherwise send purchase 
price and you will be supplied postpaid 


(has. reshman (.Inc. 
Mol Condenser Kodus 


106 SEVENTH AVE. NEW YORK 


FOUR WAY CO. 


New Model 


A. WAY 
SWITCH 
PLUG: : 


At Your Dealer’s 


Switch on Loud 
Speaker or 
Head Phones 
by turning 
dial without 
removing Plug 
from Jack. Two 
Head Sets may be used if preferred or both Loud 
Speaker and Head Set AT THE SAME TIME 


Thenew1924 model 
99 ° 
“4-Way” Switch Plug 
embodies many im- 
provements, making 
the manipulation much eas- 
ier. The improved Spring 
Locking Termina! Connec- 
tions are far superior to 4% 
binding screws. ey form 
permanent electrical con- 
tacts which never work 
loose, as binding posts are 

apt to do. 


New SINGLE 
Radio Plug— 


50 the finest 
yet produced 

employing our itive spring terminal 

connections that have proved so successful 


in our FOUR WAY PLUG—never works 
loose. 


See these beautiful plugs 
AT YOUR DEALERS 


Manufactured by 


FOUR WAY CO. 


Myrick Bldg., Springfield, Mass. 


Please refer to POPULAR RADIO when answering advertisements. 
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Think of getting London, England, 
Fairbanks, Alaska, and La Palma, Pan- 
ama, when you live in New York! Yet 
this is the experience of Mr. Elliott, one 
of the hundreds of enthusiastic users of 
MIRACO sets. With the inexpensive 
outfit shown here, priced at only $29.50, 
he received the following list of stations— 
results that would do credit to a set costing 
three or four times as much. 

London. Engeland WHAY Wilmington 


WLAY Fairbanks, Alaaka WRAY Scranton, Pa. 
NNW La Palma, Panama WOAY Birmingham 


PWV Havana, Cuba WSB Atlanta, Ga. 
CFAC Calgary. Can. WMU Washington 
CJcy Can. WCAT Rapid City 
San D, evo. Cal WRC Washington 
Cal. KYW Chicago 
Q Seattle. Wash. KFCB Phoenix 
WJAR vidence. R. I. WWT Buffalo, N. Y 
BU Lorine, Wyo. WHAS Louisville, Ky 
Houston, Tex. N 8 
MAT Minn. nnati 
2 a ADAN Omaha, bh 
Houston, Tex. Kansas City 
WHB Kansas, Neb. WPAW Wilmington 
KFHB Hood River, Ore. WCE Minneapolis 
CFCA ‘oronto, Can. WCX Detroit, Mich. 
CKCE Toronto, Can. WLAZ Warren, O 
Cl St. John. Can. WAAS Decatur, Ga. 
WRP Dallas, Tex. WTAM Cleveland, O. 
NGE Miami, Fla. WWJ Detroit, Mich. 
KGA Oakland. Cal. WJAZ Chicago. IN. 
KFEL Denver. Colo. WDAP Chicago, Ill. 
WIAZ Miami, Fla. WGY Schenectady, N. Y. 
WKY Oklahoma City WJz New York City 
WDAE Tampa. Fla. WEAF New York City 
WEB K. Louis WOR Newark, N. J. 
WRK Hamilton WHAS Louisville, Ky. 
WHAB veston, Tex. WEAB Dodge, La. 
Salt Lake City WKD Gainville, Ga. 
NAA Arlington Va. WUQ Washington, D. C. 
WJAX Cleveland, O KMO Tacoma, Wash 
WBZ Soringfield KOB New Mexico 
WOO Philadelphia, Pa. WDAR Philadelphia, Pa. 
WOS Jefferson City. Mo. WFI Philadelphia, Pa. 
WOK pine Bluff. Ark. WIP Philadelphia, Pa. 
WLAG Minneapolis KDKA Pittsburg, Pa. 
WFAZ Charleston WCAE Pittsburg, Pa. 
WJAB Lincoln, Neb. KMN Butte, Mont. 
WCT = Chicago KQP Hood River, Ore 
WM Memphis WHAZ Troy, N 
WBAK Harrisburg WGR Buffalo, N. Y 
WLAK Bellow Falls. Vt. WMAV Auburn, Ala 
WBAN Paterson, N. J. KFDD Boise, Ida 
Davenport WNAL Omaha, Neb. 
WPAP Winchester, Ky. WCAP Washington, D. C. 
WMAM Beaumont, Tex. WQAB Springfield, Mo. 
WWZ New York WFB St. Louis, Mo. 
WBAY New York WDR Detroit, Mich. 


WGL Philadelphia, Pa. WNAC Boston, Maas. 
WMAF Dartmouth. Mas. WBAZ Columbus, O. 


WBAG Bridgeport CFz c Montreal, Que. 
WCAP Decatur WMAK Lockport, N. Y. 
WHN Ridgewood WGF Dea Moines, la. 
WIAR Paducah WHAM Rochester, N. Y, 
WRP Camden, N. Y. WCAM Villa Nova, Pa. 
WGAR Fort Smith, Ark. WGAY Madison, Wis. 
WDAK Hartford, Mas. WWI Dearborn, Mich 
WCAG New Orleans WGAM Orangeburg, S. C. 


WWAJ Columbus, O. 


Radios finest 
o @ 
OW-priced receivers 
Here, in the improved MIRACOS, you'll find the 
same thrill of getting long distances, generally obtain- 
able with only the most expensive and elaborate sets. 
To the whole family it will furnish entertainment, un- 


failingly, the whole year round—and at an initial price 
most every family can afford. 


It isn’t necessary, either, to be an expert at tuning in 
with the MIRACO. The operation is extremely simple. 
Scores of users everywhere tell us of the long-distance 
records they're making—Cincinnati hears Frisco, Den- 
ver hears Schenectady, New York hears Havana! 


Such range as this is made possible through MIRA- 
CO'S many new refinements. Improved rheostats with 
multiple resistance windings enable you to use any type 
of tube, and a new aluminum shield prevents annoying 
body capacity effects. Shock absorbing pads prevent 
tube noises. Fully GUARANTEED against defects in 
material or workmanship. Price for 4-tube outfit 
shown above only $54.50. 


Other details of MIRACO receivers are explained 
more fully in our new bulletin. Write today fora copy. 


THE MIDWEST RADIO COMPANY 
812 Main Street, Cincinnati, Ohio 
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Cleaves a Silver Bell | 


O-T $ TUBES 


(Registered) 


will increase the signal strength of your 
set from 20 to 50 percent—even to a greater 
degree when used as a NEUTRODYNE | 


detector. 


Three Models 


O. T. 1A—2 to 4 volts, 
Battery Draw .15 amps. Price, $6.00 


O. T. 9—2 to 4 volts, 
Battery Draw .06 amps. Price, $6.50 


O. T. Power Tube—5 volts, 
Battery Draw .25 to. 38 amps. Price, $7.50 


At your dealer or direct by mail. 
Write for complete literature. 


Manufactured by DeForest Tel. & Tel. Co. 
| Exclusively for the : 
rhe OT istheonly sex O. & T. Electric Corporation 


Fully guaranteed. 1819 Broadway, New York 


Beware of imitations High class representatives wanted. 


Use HOMMEL 
SERVICE to Bill 
ado HESS 


— 
service | 


DISTRIBUTORS FOR 


Radio Coren of America 
* -$ 


Westinghou 22 Electric 
Acme Atwater-Kene 
Baldwin Brandes Burgess 
Chelsea Cunningham 
Cutler- Hammer 
Dubilier Fada Fros 
Freshman General Radio 
Grebe Homecharger 
Murdock 
Remler Rhamstine 
U.S. Tool Western Electric 
And other 
leading manufacturers 


Luo ME | SERVICE 


Complete stocks of strictly high grade nationally advertised radio 
apparatus are constantly carried by this Company to enable you 
to build your radio business on the right foundation. Your suc- 
cess is dependent largely on the products you sell, and your ability 
to serve your customers promptly. 
Aligning yourself with the HOMMEL organization makes it pos- 
sible for you to always have access to ample stocks of the leading 

lines of radio equipment without the necessity of tying up your 
working capital. 

Let us show you how you can adoantageously use 

Hommel Service. Write for encyclopedia 236-P 


530-534 FERNANDO SI. — ZZ PITTSBURGH, PENNA 


Please refer to POPULAR RADIO when answering advertisements. 
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Mi. N A New Radio Frequency Transformer 
A It V 
RJA f Zy Ni —in a combination unit, consisting of transformer, 
Zan \ SOR tube socket and rheostat. 

WVW AN 4 Especially designed for use in tuned radio fre- 


ENA quency circuits—the most practical method of 
n . amplifying high (radio) frequency impulses. 
The trend toward radio frequency amplification 
is to be expected. Its advantages are many — long 
distance reception; the excellent results obtained 
with indoor aerials, and an entire absence of in- 
terference with neighboring receivers. 


When incorporated in a tuned radio frequency cir- 
cuit, this transformer amplifies efficientlyatall wave 
lengths employed in present-day broadcasting. 
All Eisemann units are matched one to the other, 
not only in their electrical co- relation but also in 
appearance, and, when assembled, present a har- 
monious whole. 


Complete instructions for wiring are given, and 
the individual not deeply versed in Radio can build 
a receiver with assurance of results. 


EISEMANN MAGNETO CORPORATION 


WILLIAM N. SHAW, President 
46 Thirty-Third Street Brooklyn, N. Y. 


Please refer to Pop. AR RADIO when answering advertisements. 
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Quick 


Positive 


Union Radio Tip Jacks 


(Patent Pending) 


Price 25c 


Just what you want when building your 
own set or experimenting with new hook 
ups. Not only give positive electrical 
contact, they improve the appearance of 
your set. 

Two sizes for all mountings. Standard 
Type A for panels up to V inch thick- 
ness, Special Type B for panels, cabinet 
walls and partitions from Ñ to }% inch 
thickness. Will firmly grip all wires 
from No. 11 to 24 B. & S. gauge, and can 
be reamed to pass and hold antenna wire, 
battery leads, loading coils and vacuum 
tube lugs. 

No parts to lose, chip or deteriorate. All 
parts heavily nickeled. Price 25c 


Other Guaranteed 
Union Radio Parts 


Dial adjusters for minute variations in capacities 
of variable condensers. Price 60c 

Tube sockets of molded condensite highly polished. 
Phosphor Bronze contact spring». einforced 
bayonet slot prevents breakage. Accommodates 
all standard tubes. Price 70c 

Should vour favorite Radio Store not carry Union 
Radio Tip Jacks and Guaranteed Parts send your 
order direct to us, also write for your copy of “The 
Union Radio Catalogue A.“ 


Retailers and Wholesalers 


Samples of our guaranteed, reasonably priced 
“Quality Products” sent on request. Our terins 
and trade discounts are liberal. Write for our 
proposition. 


UNION~RADIO~CORPORATION 


200-MT PLEASANT*AVEN UE,~NEWARK~N.J. 
NEW~ YORK~ OFFICE ~ 116*°WEST*32=-STREET. 


Connectionse 


Na-ald Special 
Socket No. 499 for 
UV-199 and C-299 
Tubes. Price 50c 


Na-ald Adapter 
No. 429 for UV-199 
and C-299 Tubes. 

Price 75c 


De Luxe No. 400 
Price 75c 


Small Space 
No. 401 
35c, 3 for $1.00 


Na-ald W. D. 11 
No. 411. Price 75c 


It's the contact 


F 


that counts 


Weak reception due to in- 
ferior contacts is banished 
when Na-ald sockets are 
placed in a set. Na-ald 
contacts exert a strong, 
wiping pressure on tube 
prongs over a broad sur- 
face, regardless of frequent 
removal of bulbs or varia- 
tion in the length of prongs. 


You can count on Na-ald sockets 
under all conditions. They ere 
moulded of genuine Bakelite, with 
uniform cross-section and cure. 
These features prevent plateto- 
grid losses and insure full efficien- 
cy from tubes. 


Insist on Na-ald sockets and put 
an end to weak reception. All 
good dealers carry them. 


NA-ALD INSIDE 
INFORMATION 


(No. 429) 


Have you realized that the matter 
of design in anything as simple as an 
adapter will make a big difference ia 
the results obtained with a U. V. 199 
or C 299 tube? Na-ald No. 429 
Adapter makes it possible to use these 
excellent tubes in regular standard 
must means be 
rovided for holding the tube, but 
ad we used flat springs or allowed 
broad flat surfaces to run parallel in 
this adapter, the capacity would rob 
this tube of much of its effectiveness. 
Again, full-surface, positive contacts 
were necessary. These are provided 
by plunger pads backed with music 
wire springs pressing against metal 
cross-overs moulded in solid Bakelite. 
Na-ald adapters cost but 75c, a very 
reasonable price in view of their as- 
surance of the highest tube efficiency. 


sockets. Not on 


"Write for “why a Baskelite Socket” 
and other descriptive literature 


Alden Manufacturing 
Company 


Largest Makers of Radio Sockets 
and Dials in the World—Why? 


52 Willow St. Springheld, Mass. 
Dept. C Cable Address, Aldenco 


Please refer to POPULAR RADIO when answering advertisements. 
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The world's largest 
selling transformers 


aN 


ALL AMER RI 


Amplifying 


Standard equipment 
on the better sets 


CAN 


TRANSFORMERS 


For “Push-Pull’” Circuits: The All 
American Power Amplifying Trans- 
formers. Input and Output types. 
$6.00 each 


for utmost volume and pure rich tone 
—add Power Amplification 


The addition of the well-known Push- 
Pull” form of amplification to your audio 
frequency amplifier by means of All-Amer- 
ican Power Amplifying Transformers—will 
develop maximum volume with a roundness, 
richness, depth and purity of tone that will 
delight you. Use any good loud-speaker. 

All Anaan Power Amplifiers have been 


All-American 
Socket 


One - piece molded 
bakelite—for pane 10 
base mount! ng All 
4 nest socket monty 

an buy O: ily 750 


RAULAND MFG. CO. 206 Jefferson St. 
Pioneers in the Industry 


All the better 
dealers sell the 


- American 


conclusively proved the most efficient, most 
satisfactory ‘‘push-pull transformers that 
have ever been made. Here, too, All- 
Americans lead the industry. 


SPECIAL OFFER! 
We will send you the latest All-American diagram and cir- 
cular, describing Power Amplification; also the famous 


All-American book of Tested Hox 
ups——on receipt 5 in stamps to 
cover mailing charge 


CHICAGO 


All-American 
Audio 


Frequency tran: fo rmer: 
TY tions: 3 5 


More Than 500,000 Satisfied Users 


Please refer to POPULAR RaDio when answering ‘dvertisements, 
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“An Absolute Guara Guarantee 


with every f 


made them e 
SHAMROCK 


FOR. SELECTIVE TUNING 


DOUBLE 
DUTY 
PIG-TAIL 


Variometer h 


HAMROCK ween g co. 


— one at a time 
wth a 


CONTROL-O-METER 


You can select the programs you want to hear if you equip your 


1 


Pat. Appl. for 


We are putting forth 
every effort to make 
the Control-œ meter 
TN to get through 
local dealers: but 
should you be unable 
to secure a Control-o- 
meter, we will ship 
you one postpaid on 
receipt of price. 


$12.50 


set with a Control-o-meter, and you don’t need technical knowl- 
edge to get results. Just turn the dial to a number indicated on 
the individually calibrated chart supplied with each Control-o- 
meter and the interfering program disappears. 


THAT’S ALL THERE IS TO IT 


No matter what kind of a set or antenna you have or where you 
live, the Control-o-meter will allow the reception of one program 
without interference from another. Moreover, the addition of a 
Control-o-meter will not decrease the volume cf distant stations. 


KINDLY ADDRESS DEPT. A 


MaLone-LEMMON Propucts 


Mule by STEPHENSON LABORATORIES 


342 MADISON AVENUE 
NEW YORK CITY 


Please refer to Pop. Ax Rano when answering advertisements. 
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im Guaranteed 
Radio Equipment 


Write us a post card— 
Address Dept. 38-R 


and we will send you free this 52 page 
catalogue of radio sets and parts. It 
also contains explanation of radio terms, 
map and list of broadcasting stations 
and much radio information, including 
an explanation of successful hook-ups 


and circuits. 

You will be amazed at the low prices Ward’s quote. 
A complete tube set having a range of 500 miles and 
more, including tube, head set, batteries, and an- 
tenna equipment, as low as $23.50. 

This catalogue contains everything for the expert 
and amateur. Complete sets and every improved 
part for building sets, all the most up-to-date de- 
vices—at the lowest possible prices. 


Headquarters for Radio 


Montgomery Ward & Co. is headquarters for Radio, 
selling everything direct by mail without the usual 
Radio- profits.“ Why pay higher prices? Ward 
quality 1s the best and the prices will often save you 
one-third. Everything sold under our Fifty Year 
Old Guarantee— Your Money Back if You Are Not 
Satisfied. Write today for your copy of this com- 
plete 52-page Radio Book. 


MONTGOM — 


2 st Poul ‘er 


Write to our house nearest you 
Address Dept. 38-R 


Chicago Kansas City St. Paul Portland, Ore. 
Ft. Worth Oakland, Cal. 


Montgoniéry Ward G 


The Oldest — . — 1 


Please refer to POPULAR RADIO when answering advertisements. 
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: 2 With Our Home 
8 


Right at home you 

can speedily qualify your- 
5 self to accept big paying 
i} positions in the great field 
of Radio. Never before 
such sensational opportun- 
\ ity. Get in on the ground 
» » - floor. We start your train- 

Yad ing by giving you this 
wonderful tube receiving set. 
Range up to 1000 miles. ABSO- 
LUTELY FREE Our practical 
„ instruction method guaran- 

Wri „dees your success—you learn 
CF i, Se by actual work on the set. 


(ENO!) Nous DEMAND 
FOR EXPERTS 


From everywhere comes the call for 
Radio Experts. Big salaries are waiting for 
trained men whocan construct, install, operate, 
repair and sell radio equipment. Tremendous profits 
can be made in your own neighborhood taking orders 


for sets. Thousands are winning success in this fastest 
growing industry—you can too. 


Turn Spare Time Into Cash 


Just a few hours each week of pleasant home study trains you in 
amazingly short time. Make your spare time earn you cas . We 
show you how. Many are earning from $3,000 to $10,000 a year. 
A. G. MOHAUPT, Radio Engineer, 
American Radio Ass'n 

4513 Ravenswood Ave., Dept. 52 Chicago 
LAIILLISTTTTTISTTTTT E] Mail Coupon SSE EERE eee eee 
A. G. MOHAUPT, Radio Engr. 

American Radio Ass'n, 

4513 Ravenswood Ave., Dept. 52, Chicago, III. 

Please send me details of san Home Study Course — also your 


Free ‘‘Radio Facts“ and information on how I can get a FREE 
1000 mile Radio Set. 


NAME......... — . cosseencocesassous sesdes sen seoeoesecesees coceue — 


ADDRESS 


— —ͤ— —m 2 0 CHEESE EEE EEE EE EES . V E STEHT TE SC ERE R ER Owe eE 


CITY 


After Extensive Tests and 
Comparisons — We Offer 


The Branston-Quality-Guar- 


anteed Audio- Transformer 


you. can now get rid of noisy or otherwise unsat- 
isfactory transformers and, with perfect con- 
fidence, replace them with this fully-tested-and- 
proved audio frequency transformer. The results 
will delight you and 


your “audiences.” 


You can now make up 
new sets, with the cer- 
tainty that you have 
the maximum-possible 
amplification and best 
tone quality without 
distortion. 
If your dealer has not 
yet secured his supply, 
send check or money 
order for as many as you 
need, G $6.50 each, or 
order parcel post C. O. D. 
Mention your dealer’s 
name, please. 


Branston Quality Guaranteed 
udio Frequency Trane- 
former. Neat, compact, e 
sient. It gives the results 
you want, ch 


Use Branston “Broadcast 
Coils” for Closer Selectivity 


Very fine adjust- 
ment, selec. 
tivity and clearer 


reception for all 
wave | 


tween 250 and 
600 meters. 
Wound on For- 


mica Tubes 5” 
diameter. Equip- 
Branston D with stan- 
L. Honey- dard coil plugs. 


comb Coils 
and Back and 
Front Gear 


Mean sine ing. Furnished only in sets of three, Primary. 


dard of the Secondary. Tickler. In attractive carton, 550 
World” per set. at dealer’s or by mail. 


Send 2c Stamp for New 
Honeycomb Coil Hookups 


Compiled by experta and includes five 
good Honeycomb Coil “Hookups” aod 
complete catalog of famous 

Radio Apparatus. Write today. Give 
ua name of your radio dealer. If he can- 
not supply you, write 


CHAS. A. BRANSTON, Ine. 


> Manufacturers of Branston Violet 
ä Ray igh Frequency Generators 


Look for this trade-mark 811 Main St., Buffalo, N. Y. 
card in your dealer s n In Canad c A Branston, Lid., Terente 


Fit any ney- 
comb coil mount- 


dow or salesroom 


Please refer to Popri aR RADIO when an swering advertisements. 


The Best in Radio Equipment 


— 8 <r 
ATAGWAVOX 


T 


7 


Kam 
+} 


AGNAVOXxX instruments are never subject to 

those internal interferences which, at critical 

moments, are so apt to mar the performance of or- 
dinary radio reproducers. 

To measure the success which Magnavox engin- 
eers have accomplished in the design and manu- 
facture of Magnavox products, remember that they . — 
have been sold in far larger quantities than any =e 

ia 


other radio units in the world. QA 


Magnavox Reproducer 
R2 with 18-inch curvex horn 
$60.00 
R3 with 14-inch curvex horn 
$35.00 
M1 with 14-inch curvex horn. 
Requires no battery for the 
Sa bo vs o o 635.00 


Magnavox Combination Sets 


ALR consisting of electro-dy- 
namic Reproducer with 14- 


in. curvex horn and 1 stage 
of amplification . $59.00 
A2-R consisting of electro-dy- 
namic Reproducer with 14- 


in. curvex horn and 2 stages 
of amplification . $85.00 


Magnavox Power Amplifiers 
Al—l-stage . . $27.50 
AC-2-C—2-stage $55.00 
AC-3-C—3-stage . $75.00 


Magnavox Products are for sale at Registered Magnavox Dealers 
everywhere. Write for new 32-page Magnavox Radio Catalogue. 


THE MAGNAVOX CO., Oakland, California 
New York Office: 370 Seventh Avenue 


Perkins Electric, Limited, Toronto, Montreal, Winnipeg 
Canadian Distributors 


A Eaa 
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hr wey a 
receiving set 
there is a, 
MAGNAVOX 
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Every Detector Tube Needs 


a Vari-Grid 


Tube characteristics are not 
alike. The Vari-Grid varies 


the capacity of the tube. Has 
variable grid leak. Also used 
as a plate condenser. 134” 
wide, one hole to drill. 
If your dealer cannot $ 2.25 
supply you, order direct. 
Write for Booklet 
RANDEL WIRELESS COMPANY 
Newark, N. J. 


4 Central Ave. 


180° Straight Coupler #56 


A Real FISCHER Instrument 


Wave length 550 meters, 14 soldered leads, straight wound stator 
on genuine bakelite tubing. bakelite rotor, Fahnestock spring 
clip connections, white metal mounting base, non-conductive 
i in short a perfect coupler. 

20 Diagrams $2. 75 Free with Each 


For sale at your dealer’s—otherwise send $2.75 directly to 
tue manufacturer and you will be supplied postpaid. 


G. H. FISCHER & CO. 


123 Liberty Street New York City 


IT IS! 


Two Rheostats 
in One 


PREMIER 


“DUOSTAT” 


Trade Mark 


You will see the advantages of this remarkable 
new apparatus at once. A real innovation. Think 
of it! ne high -class Rheostat that completely 
replaces two of the ordinary types; does the work 
even more efficiently, and, in addition, greatly 
arif Tf instalation and wiring. One hole to 
a THAT S ALL. That's what you get in the 


Duostat. 
Two independent resistor windings, cach operat- 
ing one tube. Bakelite Moulded Base, silver 
etched dial, “NICHROM wire w indings. 
Made for all ty pes of tubes. No. 12, 


two windings, each 7 ohms. No. 13. 
two windings, each 75 ohins. No. 
14, two windings, each 40 ohms. 


Price all types. $3.00. 
You can't afford to leave out the 
“DU OSTAT” in your next hook - 
Np. Send for our free Bulletin 
o. 92. 


ASK YOUR DEALER 
Price 83.00 


Complete with silver etched dial, 
knob, pointer, etc. 


Premier Floririt Company 


CHICACO, ILL. 


3807 Ravenswood Ave. 


Far Ahead i 
in Design, Quality and Workmanship 


in 1924 as in 1921 


B-T products are originals, 

copies—not built just to sell—but 
to give satisfaction. 

It is our aim to please 
you more with the prod- 
uct itself than by what 
we say about it — 


Our latest booklet will 
help you. It is revised 


each month. 
Sent for 4c postage. 


BREMER-TULLY MFG. CO. 


534 S. Canal St. — Chicago, III. 


not 
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— aa * the finest instrument for 


— dceor"* I humble opinion it is 
greatest r ****stations 
pak nee — 6% A0. WDAF, 
WCX, WoC. WSB, and WLAG on loud speaker 
On Oct 28th, at 8 PM with powerful Philadelphia 
staticins operating l tuned in with wit-KO-stat 
WKAQ, San wan, Porto Rico **do not feel that I 
can say in praise of this little instrument*® 
Many sets that are inclined to tune broadly can be im- 
ri-KO-star It will positively separate 
lengths” - 


sdjustment With — change was wonderful, 
distant stations never received before, even Ok- 
City quite strong Cespite local interference.” 


From Jack Warsa 
I 


Colorado 
— 1 Following stations 
ae aie on one bulb WOAW, WDAF 
WFAA, V — WOC, WBAP, WHB, KFI, KH], 
X. WSB, WMC, KLZ, KFFO, WWA 
KZN. WDA, WLAG, WDAP. WGY (2000 miles) 
CKCK, WOS, KOP, CFCN, WDAE, KSD, WJAD, 
WCBD, KDYL, WHAS, KDKA, KGW, WAAW, 
KKB, KGW. WEAY, WOI, KOB I believe the 
rit-KO-stat is the secret of my success. 


2 8 


W letters like these when 
tried a FUROStt in your se 15 


Radio News 2 say: 


For instance, the critical adjustment of a one - 

ampere tube is spread out over a range of four turns 

of the knob, thus enabling a micrometer adjustment 
to be obtained. 


OF INFINITE 
ADJUSTMENT 


AI 


“Vou w want more re mileage out of your Radio 
Receiver. You can’t properly tune in dis- 
tant stations. Vou want to clear up those tube 
noises so exasperating when a DX announcer 
is telling you who he is and all you get is, “This 
is station brbrweeizgrump”. Yes, you get many 
distant stations but you never hear them. They’re 
on your antenna, weak little brothers waiting 
to be magnified into audibility. They’re there 
with song and story, concert and dance. How 
you do wish you could hear them! Condensers 
and couplers are all on the job, properly adjusted, 
but all you get are whistles and disappoint- 
ments, BECAUSE: 


Unless your RHEOSTAT is a FIL-KO-STAT you 
can’t adjust the most delicate, most critical tuning 
unit on your set—and that’s your vacuum tube. 


Wave length isn’t everything. There's a finer control needed. 
You must be able to make most minute adjustment of your 
filament heat and so control the electronic flow in the tube. 
When you do this you will have perfect reception free of 
all tube noises and YOU WILL HEAR DX STATIONS YOU 
NEVER HEARD BEFORE!!! 


Regardless of what set you have, it will pay you in added 
pleasure and satisfaction to replace your present rheostat 
with a FIL-KO-STAT. It’s so easy to make the change. 
Or have your dealer do it. And if you are building 

a new set, Neutrodyne, Super Hetrodyne, Radio 
Frequency, Phusiform, Reflex, Regenerative, 
any type with any kind of tube—make 
sure of complete reception by using 
FIL-KO-STAT. 


IMPORTANT! 


FIL-KO-STAT is not a carbon 
powder rheostat. Nor has it discs 
(which break and chip). lis resis 
tance element is over 70 per cent 
metallic substances. Its full resis- $ 
tance is 30 ohms. And it is 


UNCONDITIONALLY 
GUARANTEED TO 
GIVE SATISFACTION „a 


DY THE 


* 


The Fil-KO-Star is suitable 
for any panel mounting. 
Rigid, nickel plated, drilled 
and tapped mountings for 
setting up FU-KO-Start on 
table, 15 cents additional 


In Canada— $2.75 
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-$1000 nokte 


Loud Jpeaker 


Lua 


T — — 


Guglielmo Marconi, as he appears today. 


; “Oni is onor irma s b 
Signor Marconi is Honorary Chairman Enthusiastic 
Success forYou —is the only word that de- 


scribes those radio critics who 
—in RADIO 


have chosen Morrison Loud 


X Speaker. For them Radio 
The big men in radio today started— has taken on new delights. 
almost all of them — as radio opera- Bright stars of the musical 

ê tors. Very many of them are gradu- 


comedy stage, famous lec- 


ates of the Radio Institute (or Marconi . . 
Institute, as it was formerly called). turers and singers all are theirs 
The demand for trained radio men Me marve r where they lite 
today is too great to fill. Beginners every night as long as they 
are needed—and positions are open care to stay awake. 
all the way up the ladder to the top. l 5 
Train now. Radio is swiftly growing. Real reproduction without 
And the opportunities grow with it. annoying vibrations as soft 
or loud as you please—that 
Study at home describes Morrison attached 
You can start now — at home — from to your phonograph tone arm 
the very beginnings of electricity— or used with a horn. 
with the same guidance and instruc- 
tion that has built the reputation of 
the Radio Institute. Ina few $10.00 
months you can be fitted for your That's all Morrtson costs 
Government operator’s license—and complete with 5 foot cord 
your first job. Nickel Plated Model 
7 al The Radio Institute is under the 
psi of 1 Corporation of This perfect little loud 
merica, which places more men in ` 1 
radio than any other organization in speaker has no rivals. 
the world - and gives preference to We assure you y SUT 
our graduates. Your opportunity is money back if you don’t 
limited only by your ability. like it. 


Radio Institute of America 


(Formerly Marconi Institute) 
Established 1909 


322A Broadway, New York City DEALERS 


Indicate by a cross X the course you are interested in: Thousands of Gh, radio fans have 
onaco J)! A A he ANS A A E A A A receiving sets rist mas Presents. 
N 8 5 New Vork Every one needs a Morrison Loud 

8 2 * r . 
Speaker. We will show you how 
to merchandise Morrison. Ask us 
for our plan—at once. 


MORRISON LABORATORIES, INC. 
345 Jefferson Avenue East Detroit, Mich. 


Ask for descriptive 2 color catalogue 


Please send me full information about radio oppor- 
tunities today, and your Complete Rudio Course. 


eses ee ne renee ea reeeeee erent 6 % „ „ rs eeersrenenereeseeeones 
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horizon is unlimited. Sensitive 


* 
í J 
1 
N 
S 
~~ d * 
ANCIEN 
< N 4 , 
HE far-flung conquests ee disappeared, and mans 
of Caesar's legions bre ght — 


vast territories under the sway of 
Rome but crude methods of convey- 
ing information weakened the struc- 
ture, and the empire fell. 

To-day, due to Radio, the most re- 
mote settlement is in constant touch 
with the culture and cvents of the 
world. Geographical barriers have 


Holtzer-Cabot Loud Speaker, 


instruments developed through 
painstaking care and years of expęri- 
mentation have made this possible. 

The Holtzer-Cabot Company, out 
ot its twenty-five years’ experience, 
has developed a family of superior 
receiving units. They bring the 
world to your home. 


$25.00 


Loud Speaker Phonograph 


attachment, 
No. 2 Universal Head Phones, 
No. 4 National Head Phones, 


Write for booklets explaining how the exclusive 
features of these instruments cnuble you 
to enjoy the wonders of Radio 


J THE HOLTZER-CABOT ELECTRIC CO. 


125 Amory Street, Boston, Mass. 
6161 65 South State Street. Chicago, III. 
Department B 


10.00 
9.50 
6.00 
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FLASH! 


Another tube gone — “B” battery wires crossed for only an 
instant. Rapeco Fuses would have saved it — they are saving 


thousands of tubes for satisfied 
radio fans. Read this letter . 


West Newton, Mass. 


RADIO EOUIPMENT Co. 


20S Street, Bost 
Radeco 5 a = 


Jam writing to give you an experience 
Safety Fuses which I recently had which may be of 
interest to you. 

P I am a radio fan, and have expcrimented 
may be attached in an with many types of hook-up, I have also had 
instant to any stand- the unlartunate 99 a 5 i 

: : severa adio tubcs. ecently a friend o 
ard tube going in any mine recommended your fuses, and I pur- 
standard socket. chased three for my three-tube set which I 

; , am now using. Shortly after installing these 

In ordering, specify fuses. in attempting to tighten a loose con- 

type of tube use nection, my screw-driver accidently touched 

SEE 28 the B“ battery lead. All three fuses were 

— . moan ats I realized 8 if it had not Sern 
2 or the Radeco Fuses I would have lost a 

Price 50c each the tubesinmy set. Iam inclosing herewith 

At your dealer's, $3.00 for which please send me six fuses for 

or by mail postpaid UV201A tubes. as I do not wish to be with- 

out them. You are at liberty to tise this 


Radio Equipment Co. , 
Dept. 2 20 Stuart Street, Boston, Mass. very truly yours. 


FRANK J. Bopay. 
New England's Oldest Exclusive Radio House 
DEALERS: Write for our proposition 


Build a beautiful long distance set— 
for much less money! 


There is no thrill like the thrill you get from a set 
of your own creation. No joints to solder, no 
tools required, when you use R P M Standardized 
Units. Merely connect binding posts. Each R PM 
Unit is complete in itself. Moulded Bakelite—ex- 
tremely beautiful. RP M Units are efficient in per- 
formance, superior in quality and hare absolutely no 
body capacity. You can pay more but you can't buy 
better units. Hook-up circuits in crery package. 
This is the No. 102 RP 
M Mounted Variometer. 
Bakelite panel. A $ 8 
great performer. 
R P M instruments—being standardized—permit changes in 
hook-ups enabling vou to try different circuits by merely re- 
arranging units. You can start with a few R P M's Units and 
add additional units as desired. Twenty years’ manufacturing 
experience and latest machinery make possible these low prices. 
\ UNIT FOR EVERY RECEIVING PURPOSE. ‘sk your dealer or write us. Unconditional Guarantee. 
MOUNTED AND UNMOUNTED VARIOMETERS, 
i : ERS ARIABLE CONDENSERS 
ci k m sew riro RADIO PRODUCTS MFG. CO. 
TOR AND AMPLIFYING UNITS. 667 W. 14th St., Chicago 
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Are You Having Trouble Getting 
Short Wave Signals? 


The WC-5-SW shown above picks up signals on wave lengths 
from 90 to 380 meters sharp and clear. It is the most practi- 
cal set for low wave specialists. Built by short wave experts 
the WC-5-SW eliminates the trouble which transmitting ama- 
teurs are having with ordinary receiving sets. If you are inter- 
ested in getting better results it will be to your advantage to 
investigate the WC-5-SW. Enthusiastic operators from all 
parts of the country write us praising its efficiency. 


WC-5-S W 


Built Especially for Transmitting Amateurs 


The WC-5-SW is a 4 tube set. One stage current. Tuned Radio Frequency sharp- 


of tuned ‘Radio Frequency amplification 
is employed ahead of the detector to make 
it super-sensitive. Two stages of audio 
frequency are used to bring up the signal 
strength. Uses any type of tubes. Gives 
perfect control of audibility. Detector 
rectifies only. Uses antenna compensa- 
ting condenser. Only two control ad- 
justments. Pure negative biasing on all 
tubes, thus marked saving on B Battery 


est known and most selective principle 
ever adopted. Plate potential non-criti- 
cal. Mono-block tube socket. No grid 
plate leads on audio amplifiers. Audio 
amplification absolutely necessary when 
using low efficiency receiving antenna, i. e., 
underground or indoor. Mahogany cab- 
inet, piano rub finish. Rabbited-in panel. 
Split lid cover. The price is $85.00. 


Write for complete description and illustrated folder on 
this practical set for low wave specialists. All trans- 
mitting amateurs will be interested in this literature. 


OTT RADIO, Inc. 


222 Main Street 


La Crosse, Wis. 
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The De Forest. Audion 
is commended on Jack 
Binns Radio Page of the 
New York Tribune as ‘‘an 
excellent tube around 
which to build a set.“ 
Such expert endorsement 
“Knowing radio batteries as and the satisfaction of 
I do, I consider yours most thousands of usersof De 
remarkable — a statement Forest Audions is what 
made by one of the most you naturally expect from 


prominent radio engineers. 


l À this product. Remember 
at is why engineers, manu- 


facturers, amateurs and the that De Forest invented 
ublic at large prefer Burgess the three-electrode vacuum 
Radio Batteries. tube which makes all 
A Laboratory Product present-day radio possible. 


B U NG — Ss DE FOREST RADIO 
TEL. & TEL. CO. 
BAT TE R l E $ Dept. P. 555 Jersey City, N. J. 


“ASK ANY RADIO ENGINEER” 


BURGESS BATTERY COMPANY Use 


Encineers - DRY BATTERIES MANUFACTURERS 
FLASHLIGHT - RADIO - IGNITION - TELEPHONE 
GENERAL SALES OFFICE: HARRIS TRUST BLDG., CHICAGO 
LABORATORIES AND WORKS: MADISON, WISCONSIN 
BRANCHES 


Btw voRn BOSTON KANSAS CITY MINNEAPOLIS @ ~ 
WASHINGTON PITTSBURGH ST.LOUIS KEW ORLEANS 
IN CANADA l 


PLANTS: NIAGARA FALLS AND WINNIPEG 
PRASCHESI TORONTO * MONTREAL * r. JONN 
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Complete 
Your 


Radio 
Outfit 


Bring out the Best in your 
Receiving Set with a Bristol 
AUDIOPHONE 


AEG. U. 8. PAT. OFFICE 


LOUD SPEAKER 


It took six years to develop and perfect the Audiophone. That is more 
time than the average person cares to spend on a Loud Speaker for his 
receiving set. 


But here it is, all ready for you to use by simply connecting to the set. 
No auxiliary batteries are necessary. 


The tone is big, full, and rich, and without that scratchy, tinny noise so 
often heard in receiving. It can easily be heard all through the house, so 
that your own family and friends can enjoy it with you. 


The finish is a beautiful dull gold bronze. 


Made in three sizes— 

Senior Audiophone. ° ...)_..... 6... eee Price $32.50 
Junior Audiop hon Price 22.50 
Baby Audiophon enn EFEN Price 12.50 


When signals are not sufficiently cut to give good results with the loud 
speaker, Bristol One Stage Power Amplifier is recommended to build up the 
power so that it can be heard even in a large hall. Price $25.00 


Ask for Bulletin Nos. 3006 and 3011-L 
THE BRISTOL COMPANY, Waterbury, Conn. 


Please refer to POPULAR RADIO when answering advertisements. 


ol 


62 The Best in Radio Equipment 


„ khe e ee at 1 bee 1 ii my a ata 


CHELTEN QUALITY RADIO PRODU CTS 


THELATESTIN ‘Soc ZSS 
CONDENSERS 


THE CHELTEN 
RADIOSCOPE 


E 


$i . — 
Accurately spaced heavy gauged plates mounted between Bakelite ends, a special Chelten 9 Plate Vernier, 
and ma ny other improvements make the Chelten RADIOSCOPE stand out as one of the most selective 
and satisfactory Variable Condensers money can buy. The 9 plate Vernier will 7 you with its unusual 
ivity. Vou'll find stations you never imagined your set could receive. Made in 45 and 23 Plate type. 


Chelten Midget Vernier Chelten Microfarad Jr. 


Can be used as a Vernier with any var- Specially designed as a Neutralizing Con- 
iable condenser. Its 13 plates make pos- denser ot Low Capacity. Has 9 plates. 
sible unusually fine graduation of capacity. A turn of the knob changes the adjust- 
Will increase the efficiency of all of the ment without body capacity effect. Ab- 
better circuits. Costs but $1.50. solutely retains adjustment. Price but $1.75. 


Send for Complete Catalogue of other Radio Products 


CHELTEN ELECTRIC COMPANY 


4861 Stenton Avenue 3 3 Philadelphia 


vis, 
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A Pleasant Surprise Awaits the User of 
the A CH Sharp Tuner Dials 


Rough tuning or | 000th of an inch in either direction. 
Can be installed and will improve any receiving set, 
making difficull tuning easy. 


Price enn 8 . 82.50 


Price 4-inch Size 8 85.00 
Regular fitting 5, T6 shatt 3 Ls and 3/16. ....Se cach extra 


Money Back 8 


The principle of the A C H Sharp Tuner has only been em- 
bodied on very expensive instruments where the most delicate 
adjustment is necessary, and then as a permanent part. 


Extra Advantage of the A C H 


Can be attached or removed from any instrument, 

Rough tuning same as any dial. 

Movement so fine that the eye cannot detect but the ear 
can. 

Automatically locks instrument 80 no jar can disturb it. 
Dial grounded relucing the bods capacity ton minimum. 
Special dial 2 graduations where ordinarily one. 


Mail Orders Sent E Pusan in U.S.A. 
A. C. HAYDEN RADIO & RESEARCH CO. 


Brockton, Mass., U. S. A. 
Sold by Radio, Ltd., Montreal, Can. 


Why the ACH. is different / 
3in. DIAL = +#é€#-> ( 150-TO-1 ) 
4in. DIAL 4 


Ape Pre 
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Barkelew Four-Phone Plug 


PATENTS PENDING 


Connects four phones or less in series to 
any Radio Set employing standard 
telephone jacks 


n 


M, r MEO ——— EEE 


Hiis 


Cat. No. 616 
Price $1.50 


It adds to the appearance of any set. 
With all phone tips adjusted, the 
diameter is but 114 inches 
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75 Fremowr Sr. 


ELECTRIC MANUFACTURING .CO, 
MIDDLE TOWN, OHIO. 
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Every Question 


ANSWERED 
for only $1 


At last you have under one cover 
a Complete Radio Handbook 


JUST OUT 
514 PAGES 


Compiled by 
HARRY F. DART, 
B.S.E.E. 
Formerly with the 
Western Electric 
Co., and U. 8. 


Army lustructot 
of Radio. 


Technically Edited by F. H. DOANE 


Ne more need you turn from book to 
book, hoping to find what you want. 
It is all here, in 514 pages crammed full 
of every possible radio detail. Written 
in plain language, by engineers for lay- 
men. Clears up the mysteries, tells you 
what you want to know. A complete in- 
dex puts everything within your reach 
in a few seconds. 
IT EXPLAINS: Electrical terms and 


antennas, batteries, genera- 
tors and motors, electron (vacuum) 
tubes, every receiving hook-up, radio 
and audio frequency amplification, 
broadcast and commercial transmit- 
ters and receivers, super-regeneration, 
codes, license rules. Many other fea- 
tures. 


Under one cover. Yes, it is all in 
one volume of 514 pages of clear type 
with hundreds of diagrams and illustra- 
sions. Takes the place of eleven or more 
specialized texts, each costing from two 
to ten times the dollar you pay for this 
single book. Belongs in every radio- 
equipped home, on every amateur’s table. 
Send $1 to-day and get this 514-page J. C. S. 


Radio Handbook—the biggest value in radio 
to-day. Money back if not satisfied. 


— — oe oe oe TEAR OUT HERE — — — — — 2 
INTEBNATIONAL CORRESPONDENCE SCHOOLS 
Box 8253-B, Scranton, Penna. 


T 

| 

I enclose One Dollar. Please send me—post- l 
pai 514-page I. C. S. Radio Handbook. 

l It is understood that if I am not entirely | 
sstisied I may return this book within five | 

| and you will refund my money. 

| l 

| | 

| | 


Name. . e eee eee ee „„ ces 


Aa.... 8 
1222 ̃——. ies es oe ee sos est eee. eed ees es ee 


Get full benefit 


of regeneration 


Accurate grid control 
gives loudest signals 
and clearest tones 


Grid Leaks 
Guaranteed 
Variables 
For soft tubes: 
No. 101-0.1 to 5 
megs. 
For hard tubes: 
No. 201A—2 to 10 


megs. 


75c each 


Durham Base, 30c 
How DurHams Work 


Accurate grid control eases off 
the point of oscillation—as rec- 
ommended by the tube makers. 
There should be no “plop.” 
DURHAMS get you the full 
benefits of regeneration—by 
working clear up to the “spil- 
ling“ point. Try it! 

Free folder C gives more 


details. Get yours from dealer 
or write 


Satisfaction Guaranteed. 


DURHAM & CO. Inc. 
1930 Market St., Philadelphia 


„Durham leaks will benefit your sales. 
Dealers: Par kbar leaks will benefit your seles 
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THREE A’S 

For Six-Volt Tubes 
For Two-Volt Tubes 
For Four-Volt Tubes 


If you take radio seriously 


OU want to tune in distant stations, 
but there is another thing you want 
just as keenly—to get what you get clearly. 
No matter how far or how near the sta- 
tion is, for greatest clearness and for all- 
round satisfaction, you must use storage 
batteries. Once you hook up to Exide Radio 
Batteries you will never be satisfied with 
anything less. They give uniform current, 
smoothly, quietly, over a long period of 
discharge. Like good little boys, they are 
seen and not heard. 


For low-voltage tubes 


The two newest members of the Exide fam- 
ily are midgets in size but giants in power. 
These sturdy little A batteries weigh only 
five and six poundseach. They furnish in full 
measure that uniform and unfailing power 
so essential to clarity and distant reception. 

They were specially designed for WD-11 
and UV-199 vacuum tubes, but can be used 
with any low-voltage tube. The two-volt 
Exide A Battery consists of a single cell. 
It will heat the filament of a WD-11 or 
other quarter-ampere tube for approxi- 
mately 96 hours. The four-volt A battery, 
having two cells, will light the filament of 
a UV-199 tube for 200 hours. 


For six-volt tubes 


Like all Exide Storage Batteries, the Exide A 
Battery for six-volt tubes is dependable and long- 


lasting. It is made in four sizes—of 25, 50, 100, 
and 150 ampere-hour capacities. 


On land, at sea and in the air 


It is the experience back of Exide Batteries that 
makes the Exide give such exceptional service in 
radio. There is an Exide Battery for every purpose. 
Exides run trucks, start and light automobiles, 
operate drawbridges, propel under the sea a ma- 
jority of the world’s sub- 
marines, send your voice 
over the wire every time 
you use the telephone. 


A majority of all gov- 
ernment and commercial 
radio plants both on 
land and at sea are 
equipped with Exide 
Batteries. The Leviathan is Exide-equipped. The 
giant dirigible ‘‘Shenandoah”’ carries Exide Bat- 
teries for ignition, lights and radio. 

It does not pay to get any but a known-to-be- 
reliable storage battery for radio. Exide Radio 
Batteries are sold by radio dealers and Exide 
Service Stations everywhere. Ask your dealer for 
booklets describing in detail the Exide Radio 
Batteries, or write us direct. 


Exide 


RADIO BATTERIES 


Exide B Battery 


THE ELECTRIC STORAGE BATTERY COMPANY, PHILADELPHIA 


Manufactured in Canada by Exide Batteries of Canada. Limited. 133-157 Dufferin Street, Toronto 


Please refer to POPULAR RADIO when answering advertisements, 
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KEEPS THE RADIO SET ALIVE 


A Battery Charger that gives a quick 
charge economically. No Sticking Con- 
tacts. No bulbs nor Liquids. Fully en- 
closed — beautiful. 


* 


SIMPLEX MODEL — For 6 volt Batteries 


only. The Most Practical, Most 
Complete Battery Charger, for only $16.00 


ULTRA MODEL — Charges Them 
Charges 2 volt, 4 volt, 6 volt, 8 volt, 10 00 
12 volt and 1 to 4 ‘B” Storage Bat- 18 00 
teries, with WESTON AMMETER, $ e 


INTERSTATE ELECTRIC COMPANY of st. Louis, Mo. 4015 Laclede Avenue 


INSIST ON NEW YORK COIL COMPANY’S 
PROVEN RADIO PRODUCTS 


The New York 
Variable 
Grid Leak 


Easily tops the 
field in precision, 
Jom permanency and 
efficiency. 

Price $1.50 


Mica Fixed Condensers 


Amplifying Of tested and permancnt capacity, ranging 
Distortionless from .0001 to 
Transformers 00025 E WCCO CO 006, 35 cents 

Correct for any || with Leak S to 75 cents, of 
tubes. Mount- E 7 superior qual- 

Price $4.00 ings, ` Wes deb e ity. 


[G. oo 2 


NEW YORK COIL COMPANY 


338 Pearl Street New York City, New York 
Pacific Coast—MARSHANK SALES CO., 1240 S. Main St., Los Angeles, Calif. 
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tips. 


The Phones 
That the 
Fans Are All ~ 
Talking About 


OU have been hearing radio enthusiasts talk about 

“That imported head set that gives such wonder- 

ful tone“; “The head set that is so comfortable to 

ut on”; The head set with the big phones.“ It’s the 

& K 4000 ohm Head Set that they are all talking 
about. 


In less than a year, with perna y no advertising, 
thousands and thousands of these phones have been 
put into use by radio set owners. So enthusiastic have 
these owners become, that in homes where several 
different kinds of head sets are in use, there is always a 
“scrap” as to who-shall use the N & K. 

The N & K was designed by one of the world’s leading makers, 
famous over a quarter century for scientific and telephone apparatus. 
It has extra large phones, 214 inch diaphragm, with these four re- 
sults: broader range—equally good on high and low tones; greater 
comfort to the wearer; the exclusion of outside sounds; and a wonder- 
ful mellow tone. The casing of heavily nickeled brass—instead 
of flimsy stamped aluminum—provides a perfect scund chamber 
and a special device insures absolutely uniform d'stance between 
diaphragm and poles. 


Send today for full information about the N & K. 


TH. GOLDSCHMIDT CORPORATION 
15 WILLIAM STREET NEW YORK, N. Y. 


EW MODEL D, N 

N & K Head Set, 
4000 ohms. 
diaphragm. 
nickeled brass casing. 
Sanitary 
ered head bands. 6 ft. 
cord, durable contact 
Retail $8.50. 
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214 in. 
Heavily 


leather cov- 


Dealers: 


N & K Head Sets mean easy 

sales, excellent profit. 
Use them to demonstrate your radio 
sets, especially the small ones, and 
you'll sell the set every time. There 
are no come-backs on N&K Head 
Sets. As one dealer says after hand- 
ling them for a year: “I have yet to 
see one pair come back for repairs.” 
Fully guaranteed. We are exclusive 
distributors for U. S. and Canada, and 
carry a complete stock of spare parts. 
Write for discounts. 


Oke INFORNIA TIN — 


Dept. P. 2, Th. Goldschmidt Corp. 
11s William Street, New York, N. v. 


Please send me folder describing vour 
new N & K Head Set in detail. 


Name 
+ Sod Sale dh e era aia Sad 


I usually buy radio supplies ff 


l 
l 
l 
l City 
i 
l 
l 
i 


Sr seot ooaosoo „ nam of store) 


— 
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CONTACT BY 
ROTATION Flewelling 
Sockets are 


‘ inate socket noises, 
reduce internal capacity and make your set more efficient. 


Flewelling 
Tuners are he 
utmost in neatness 
and efficiency. No 
solid dielectrics in 

coil field; no loss producing taps or leads. Simplified tun- 
ing, produces large volume and is rigidly built. 


Condenser 
8622 

Flewelling Com 
densers are made 
extra rugged, the heavy 
plates reduce possibility 
of misalignment. It is as 
near electrical and me- 


b chanical perfection as 
human ingenuity can produce it. At your dealer or direct.) 


BUELL MANUFACTURING COMPANY 


2977 Cottage Grove Avenue 
CHICAGO 


“I don’t need to 
look at the B Battery 


It’s a— 


RADIO PLATE 
‘B’ Battery —” 


B batteries are off your mind if they're 
Diamond Radio Plates. More material and 
more skill goes into them. You get MORE 
out of them. When other batteries would 
begin to weaken and create noises in your 
tubes—Diamond Radio Plates are still deliv- 
ering the same uniform, dependable service. 
Look for the Diamond Trade Mark af your 
dealer’s. Also sent direct C. O. D. Get a 
Diamond NOW. 


LIST PRICES 
No. B-1, 22% volts $3.00, 5 binding posts in steps of 
15 volts. 


No. B-2, 45 volts $5.50, 5 positive taps. 
No. B-16, 45 volts $4.50. B taps from 16% to 22% 
volts. 


NO B4, 22'% valts $1.75. for portable sets. § taps. 
No. 8, Type C. 434 volts, 3 taps 70c. 


DIAMOND ELECTRIC 
SPECIALTIES CORP. 


Dealers—Jobbers, Write for 
Proposition 


Please refer to POPULAR RADIO when answering advertisements. 
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Bushing 
Insulating 
Wooden Horn 
from Metal Sound 
Conduit 


mm 164447 77771 
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Rubber Bush- 
ing Insulating 
Sound Conduit 
from Reproducer a 


“That’s the clearest 
reproduction J have 
ever hear 
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Nickel Plated 
Hinge Stand for 
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ting Horn 
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ei eae iE 


% i | Sa 


— 
Screw for adjusting diaphragm to 
meet all conditions of Rec. Sets 


Amplion Deagon AR-19 
$40.00 


Points of Amplion 
3 


1. The ° Ampia. Te uires no 
power empii fer. N attery 


2. Connects up to regular head 


The diaphragm is made of a 

special alloy Be gen to have no reise 
ter years of experiment wi 

other materials. 
4. The electro-acoustical device is 
insulated entirely from the Horn, 
eliminating distortion, ring or res- 
onance. 
5. Non-vibrating wooden horn sur- 
passes all other materials. 
6. Adjustable feature makes the 
“AMPLION” sound true with any 
make of receiving set, and ensures 
faithful reproduction. 
7. The mechanism has not been 
hurriedly devised to meet the radio 
boom; it is not new; it is a develop- 
ment for radio purposes of a loud 
speaking device that has been used 
by leading navies of the world for 


years. 
8. The finish and workmanship are 
supreme. 


This is what one of America’s 
leading radio engineers said 
when he heard the Amplion at 
the New York Radio Show in 
October. 


And added to this wonderful 
clearness is volume and tone 
quality as yet unequalled. 


Simple to connect, no extra 
battery needed. Insist on an 
Amplion demonstration before 
you purchase a loud speaker. 


Patentees: ALFRED GRAHAM & CO. 
SIGNAL ELECTRIC MFG. CO. 


Sole United States Distributors 
Menominee, 


BURNDEPT OF CANADA, LTD. 
Canadian Distributors 172 King St. W., Toronto 


ANELON | 


The World’s Standard Loud Speaker 
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New 1924 Model 


Precise Vernier Rheostat 


Featuring: 
Single hole mounting. 
Single knob control. 
Universal for all standard tubes. 
Resistance range 0 to 30 ohms. 
Critical Vernier adjustment over the entire range. 


Without an equal 
for fine tuning 


The use of this instrument produces amazing 
results—be convinced. 


Write today for our illustrated bulletin and test 
chart describing our AUDIO TRANSFORMER 
and SWITCH LEVER. 

Every instrument is sold with the guarantee 
of satisfactory performance. If your 


dealer cannot supply you, send check or money 
order direct to factory with dealer’s name. 


Precise Manufacturing Corporation 
Rochester, New York 


WN 


Branches 
83 . 8 Market wa 3 
° 2 cago, ° n ran cisco, a 
Dealers and j obbers write for one Distributed in Canada by Perkins Electric, Ltd. 
attractive sales proposition Toronto Montreal 


Winnipeg 


For Better Receiving 


Pick up those distant stations louder and 


clearer. Eliminate noise and interference. 
You can do this when you use 


Elgin 
PRECISION CONDENSERS 


Permanent accuracy and rigidity are pure into EAI 
Precision Condensers. Plates are made of specially 
hard rolled aluminum and are of uniform thickness 
throughout. Special process spacers assure uniform 
spacing of plates. Adjustable vernier shaft makes it 
possible to use the Elgin Vernier Type Condenser on 


any thickness of panel and with dials of different thick- 
nesses, 


FULLY GUARANTEED 


See your local dealer. If he cannot 
supply you send his name with 
your order to 


Size Capacity 


11 Plate .00025 M. F. 2.40 4.00 


17 Plate .000385 M. F. 2.8 —— The Elgin Tool W orks 
23 Plate 0005 M. F. 3.00 4.50 


Incorporated 
43 Plate 001 M. F. 4.00 5.50 69 N. State St. 
3” diameter composition dials, 50c extra ELGIN, ILL. 


Plain Vernier 
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Special 
The New 


1924 


(West of the 
Mississippi 
$19.00) 


IS NOW ON SALE 


The new 1924 Pathe Loud Speaker is radically different in theory 
and construction design from any other loud speaker. It is scien- 
tifically perfect—the throaty voices of the horn have been finally 
done away with. The Pathe Loud Speaker actually reproduces 
distance signals clearly and without distortion. 

It will add to your radio pleasure to find out the details of the new 
Pathe Loud Speaker. Step into your dealer’s and see it or write 
us today for free pamphlets and full particulars. | 


PATHE PHONOGRAPH & RADIO CORPORATION 
20 GRAND AVE., BROOKLYN, N. Y. 


Western Sales Office, 533 Wabash Ave., Chicago, III. 


Please refer to PopfH . AR RADIO when answering advertisements. 
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UDIPHONE 


T 


No extra bat- 
teries ne š 
Complete, with 
connecting 
cord. 


$29 


Model 


in an- 


tique bronze 


$30 


HE highest standard of 
music reproduction, the 
phonograph, now equalled by 
the O’ NEIL AUDIPHONE. 
Designed and built on phono- 
graph principles by phono- 
graph craftsmen and radio- 
acoustic engineers. A rad- 
ical improvement over the 
old earphone type of loud- 
speaker. The entire voice 
or instrument is transmitted 
through the “laminated 
voice core. Diaphragm ad- 
justed by exterior thumb 
screw. 

Absolute ‘‘money-back-if-not- 
satisfied' guarantee on every 
O’NEIL AUDI PHONE. Should 
your dealer have none on_ hand, 
order direct, C. O. D., mentioning 


vour dealers name. White for 
Looklet. 


Note the similarity of construc- 
tion between the phonograph re- 
producer (illustrated in the 
upper panel) and the reproducer 
of the O’Neil AUDIPHONE: both 
have a mica diaphragm set in 
a sound-box chamber actuated 
by an elbow stylus bar. 


ONeil Mfg. (O. 


714 Palisade Avenue 


West New York, New Jersey | 


“The Voice of the Nation“ 


NO LOOPS - - - NO ANTENNA 


The RADIODYNE is operated by simply 
grounding to a water pipe or radiator, and 
throwing a few feet of wire on the floor. 
Uses any standard tubes—dry cell or stor- 
age battery. Extremely selective. Simple 
to operate—only two controls. 


Stations within a radius of 2.000 miles can 
be picked up on the loud speaker; any wave- 
length from 200 to 700 meters. 


PRICE $150.00 


For use in apartments, boats, automobiles. 
railroad trains, etc., the RADIODYNE is 
enjoyable where other receiving sets would 
not be practical. 


When interference, strays, static, etc., make 
other types of reception utterly useless the 


RADIODYNE picks up broadcast pro- 


grams clear and distinct. 


Write for illustrated folder which 
describes the RADIODYNE in 
detail. Every radio fan will be 
interested in this new type 
(antennaless) receiving set. 


WESTERN COIL & ELECTRICAL CO. 


308 Sth St. :: Racine, Wisconsin 


2 


U 
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a Rechargeable 
Wet B Battery 
at Only 32 


A rechargeable wet “B” Radio battery built strictly on storage battery 
principles. Yet it costs only a trifle more than an ordinary dry cell battery. 

The Rabat at the low price of $3.96 has 12 cells with a total of 24 volts 
and ample capacity. It is noiseless, fool-proof, and compactly constructed. 
Built on a solid rubber base. Small, but neat and efficient. All elements 
visible. No internal discharge. More economical. Longer life. Higher 
and more continuous voltage. Easily recharged at home with aid of in- 
expensive Rabat Rectifier. If your dealer cannot supply you send direct. 


South of Tennessee and West of the Mississippi, East of Rockies—$#4.25 
West of Rockies—§ 4.40 


Rabat Rectifier for Recharging $ .75 


THE RADIO RABAT COMPANY 
301 RUSSELL BUILDING Playhouse Square CLEVELAND, O. 


2 cELls V RABAT 24 vous 


SAVE MONEY! BUILD YOUR SET SAFE AND SIMPLE! 


a — The Amplex Kit takes 
An Amplex Kit costs ut of 


5 MPLEX HIT WAY 1- 
parts bought sepa- DRILLED PANEL 
rately. Each Kit is com- The Safe, Simple, Money Saving Way COMPLETE INSTRUCTIONS 


i 4 and biue rint for 
ggr No extra perts | | There is an Amplex Kit for Every Popular Circuit | | wiring and assembling 
s with each Kit. No 
special skill or techni- 
cal 3 . 
Safe and 
build your at ve ka 
plex Kit-Way. 


“GRID-DENSER” 


aOR EOT COCKADAY IMPROVED 4-CIRCUIT KIT (Variabie condenser, 0 to .0008 
Built strictly according mfd.) 
to Cockaday's specifica- | Parts List Price | Parts List Price | specited by Cockaday 
tions. Radion or Bake- Each Each | Absolutely essential to 
ute tubing, No. 18 DSC | 1—Pancl 7? x 24° Drilled... 36 3—48000 Ohm Res r ee with 
a ng, f i ki 1—4 Circuit Coll 5 00 . O ' improve any circuit. With 
re. Furnished to * | 2—Amplex 24 PI. Vari, Cond.. $. 3 a ng Kit, or separately, $1.25. 
or separate, $5.00. 5— Bakelite Sockets 7 3 . pete 
m Rheostat .... : —. ond. . 48.000 Ohm Lavatite“ 
3—20 Ohm Rheostat 1/00 | 2—P. P. Transformers, pr. 12 Resistances, each. $125 


IMPO RT ANT 2—G nsers 1— Potentiometer 


1— Baseboard i FREE 
„ ee 1—Set of plans, ete ‘ 
00 

Every part in every | > Ampiex Transformers. 5. 12— Binding Posts . 
Kit is tested,guaran- | 2—Switch Levers, etc ; ; : Our engineers will 
teed, and selected as List Price Kit Price answer any Radio 
the most efficient 1 Tube Cockaday Kit 50 60 $19.75 questions, or help 
part for that Kit’s 3 Tube Cockaday Kit 42.50 you with any wiring 
circuit. Individual 5 Tube Cockaday Kit (Push Puli 25 56.50 or assembling prob- 
lems. This service is 


parts may be pur’ | (AMPLEX INSTRUMENT LABORATORIES | | sézciutely FREE. 


Just write to Service 


list price. Dept. P $3 57 Dey Street, New York, N. Y. | | Depe. 


Please refer to POPULAR RADIO when answering advertisements. 


74 The Best in Radio equipment 


— — u ̃ F—— ſ——Bb- a — 


POPULAR RADIO with Your Other 
Favorites—at Special Club Prices! 


Save money on these magazine bargains 
They are figured at rock bottom prices 


Paes over this big list of mag- 


azine bargains that have been ar- 


ranged for your benefit. Here is your 


chance to get almost any magazine 


you want—and by ordering now with 
a year’s subscription to POPULAR 
RADIO you get both magazines at spe- 
cial low prices. 


If you are already a subscriber to POPULAR 
RADIO or to any of these other magazines, 
these special club offers allow you the privi- 
lege of renewing or extending your present 
subscription for an additional year at a con- 
siderable saving of money. 


Fill your magazine requirements now for 
the coming year and save money. Simply 


check the offer you want and mail the coupon 
below, with your remittance, without delay. 


All subscription prices quoted are for one 
full year, and may be sent to one or to separ- 
ate addresses unless otherwise noted. (Club 
prices for Canada and foreign countries will 
be quoted on request.) 


POPULAR RADIO, Dept. 22, 
9 Fast 40th Street, New York City. 


Enclosed is 8. Please see that yearly subscriptions are at 
once entered in my name for each of the magazines I have checked 
in the special bargain club list at the right. 


Ne III.... ꝰͥ TT ae eo ee ee 
Street and Number! 
EE ete G See eres Fee nee BEAR Ie TSA Slateisc4 34 ee cas 


Uf not a NEW subscription, please mark R after the name of the magazine, 
to indicate RENEW AL. 


Prices for Canada and foreign countries will be quoted on request. 


McCall’s | 
Popular Radio 


Youth’s Companion . 
(52 issues) 


Popular Radio 


American Magazine 
Woman's Home Com- 

panion Modern Priscilla 
(both to one address) Popular Radio 
Popular 


Radio 
$7.00 Keg. 55.75 For. ‘ 


—ͤ— ee ena ee 


Or You Can Make Up 
Your Own Club of 
POPULAR RADIO With: 


American Boy.......... 
American Magazine 


Collier's (52 issues) 5.50 reg., for 

Cosmopolitan 6.00 reg., for... 5.50 
Country Life 8.00 reg., for... 7.00 
Delineator..........2065 5.00 reg., for... 4.25 
Desigu err 4.50 reg., for... 3.75 
Good Housekeeping. 6.00 reg., for... 5.50 
Heart’s International... . . 6.00 reg., for... 5.50 


House & Garden 6.50 reg., for... 5.50 
MecClure“' sss 6.00 reg., for... 5.00 
Mentee 7.00 reg., for... 6.00 


Movie Weekly.......... 8.00 ræ., for... 7.00 
National Geographie 6.50 reg., for... 6.00 
People's Home Journal... 4.25 reg., for... 3.50 
Photopla gs 5.50 reg., for... 4.75 


Physical Culture 6.00 reg., for... 5.00 
Popular Science Monthly. 5.50 reg.. for... 5.00 
VUE 5.00 reg., for... 4.35 
RITA ube oes Beaks 5.50 reg., for... 4.00 


Radio Broadcast.. ....... 6.00 reg., for... 500 
Radio Digest (52 issues) .. 8.00 reg., for... 7.00 


Radio News............ 5.50 reg., for... 4.75 
Radio World (52 issues) .. 9.00 reg., for... 8.00 
Today's Housewife... ... 4.00 reg., for... 3.25 
Vogue (26 irsues)........ 8.00 reg., for... 7.00 


Wireless Age............ 5.50 reg., for... 


Note: If you wish any TWO or more of these 
marazines with PorurAR Rapto, simply deduct 
$2.50 from the bargain club price quoted, then 
add Poputarw Rapio at $2.50. For example: 


McCall’s..............$3.25 less 52.50 $0.75 
Radio ..........-.- 400 less 2.50 1.50 
Poputar Rapto, added at only“ . . 2.50 


Remit this amount $4.75 
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) A Natural 
Ke- FROWN 


2 
4 


LOUD SPEAKER 


Sn of letters, sent us by en— 
thusiastic owners of Atlas Loud 
Speakers, reveal how great is the 
difference between ordinary loud 
speakers and this real radio repro- 
ducer. It is the difference between 


TRADE MARK real and artificial revival of the 
music broadcasted. The exclusive 
“double diaphragm” feature re- 
Hear the Atlas sponds equally true over the entire 
Loud Speaker range of musical cycles. There are 
z Ask your dealer no distortion points. This device 
as for a demonstra- f ‘ | 
; Ha Submit it is adjustable to your set and par- 
A to any reason- ticular receiving conditions. Write 
3 the pot NOW. for Illustrated Booklet B.“ 
Letters from Users Requested 
Make Your Own Loud Speaker 
with THE ATLAS UNIT, with 
phonogragh attachment $13.50 
(Unit without Attachment $12.50) 
Sole Canadian Distributors: The Marconi Wircless Telegraph Company 
of Canada, Limited, Montreal, Canada. 
7 Orange Street, Newark, New Jersey 
SS 2... GE SN A 2 i 
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HEATH’S 


Radiant Condensers 


When you put Heath Radiant Con- 
densers behind a panel, you can for- 
get about them. They will always tune 
as perfectly as the day you mounted 
them. Absolute alignment is perma- 
nent, because the plates are protected 
against warping and buckling by the 

eath process of stamping and 
tempering. Each plate is PERMA- 
NENTLY FLAT. 


Vernier With a Hairline Adjustment 


Separate vernier adjustment—reducing gear 
meshed into teeth cut in rim of vernier plate. 
Ordinary adjustment reduced to infinite fine- 
ness. Absolutely positive adjustment—with- 
out bucklash. 


Write for illustrated booklet and name 
of the nearest Radiant Dealer. 


Prices Vernier Type 


Plate including 274” dial and kb aens. 
5 Plate including 274” dial and k no 
Plate including 274” dial and ko 


Jobbers and Dealers Write 
Immediately for proposition 


HEATH RADIO & ELEC. MFG. CO. 
204 First Street Newark, N. J. 


LowestBatteryCosts 


Rosendal B' 
Batteries 
come from our 
oven factories 
direct to you. 
They're fresh- 
tested — and 
are sent all 
charges pre- 
paid. 
A Rosendal battery Is built right: of raw materials 
that have been carefully analysed and are known to 
be the best that can be had—and then compounded 
under Rosendal Formulas which are recognised and 
used by representative Battery Manufacturers 


throughout the country. That is why Rosendal 
can guarantee the battery you get. 


Money back if not satisfied 


2 2 6 „ 66 „ 
eeses 
22262 6 6 „ 06 


Send money order or order for C. O. D. 


ROSENDAL& & 


Chemcal and Radio Engineers 
2 and 4 Stone Street New York 


Send for descriptive circulars on other radio item 


The Tube's the Thing! 


Get Radio Reception Without Noise 


MYERS 
TUBES 


Guarantee Perfect Clarity 


Hear without noise or tube hiss with Myers 
Tubes. They give much greater amplifica- 
tion, are perfect Detectors and Oscillators. 
They add 50% to the efficiency of your set 
because they reduce interference. 


TWO TYPES: Myers Dry Battery Tube 
274 Volts—' Ampere. Myers Universal 
operates on either 3 Dry ells or storage 
batteries. $5.00 each. eady for mount- 
ing. No sockets or extra equipment needed. 
See that vou gct the New Improved Myers 
Tubes with the Coating. thers are not 
guaranteed. 

At your Dealer, otherwise send purchase 

price and you will be supplied Poetpaid. 

SOLE MANUFACTURERS 


(14 size) 


$ 


Each 


Eide He Ce 


240 Craig Street, W., Montreal, Canada 
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its Best / 


Full, clear, rich, beautiful—MUSIC 
MASTER brings into your home the 
majestic tones of the pipe organ, the 
incomparable master instrument of the 
musical world. 

MUSIC MASTER gives you the truth of each 
soft strain, every arpeggio, the inspiring, kingly 
chords and the rich, rolling bass tones. 


Why not let everyone hear the organ? Flood the 
whole room with its majestic music—simply by 
connecting MUSIC MASTER to your radio set. 


oe MUSIC MASTER is equipped with a wood 
8 amplifying bell; and wood, properly shaped as a 
SE OS horn furnished only with MUSIC MASTER—is 
the one material that makes possible the perfect re- 
production of the actual, living tones themselves. 


Dealers Everywhere 


5 horn (mahogany or spruce $30 MUSIC MASTER CORPORATION 
or the home .. . e Formerly General Radio Corporation 


an 55 . ony) a a $3 5 Makers and Listributors of High Grade Radio Apparatus 


Comes complete, ready to attach in place of head- S. W. Corner 10th and Cherry Streets, Philadelphia 
Phones. No batteries required for its operation. CHICAGO PITTSBURGH 


RADIO REPRODUCER 


Please refer to POPULAR RADIO when answering advertisements. 
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100 Volt Panel type 


“The most popular in this vicinity—’’ 


„We wish to commend your storage “B” battery,” 


Sales Co., Newport News, Va. 
KIC-O Batteries always make good. 


switches give single cell variations. 
small home rectifier. | 
GUARANTEE 


says the Southern Radio 


Such endorsements come to us unsolicited. 
Alkaline type, won’t sulphate or buckle. 
Life unlimited. Not harmed by short-circuiting, overcharging, idleness. 
Recharge from any 110-volt A. C. line with 
Charge lasts 3 to 6 months in detector plate circuit. 


Panel 


Your money back on any KIC- O Battery if not satisfied within_30 days. 


Write for full information on A' and B' Batteries. 


Un mounted Rectifier.. 
Mounted Rectifier..... 


siaa pao Cells |_Volts 


KIMLEY ELECTRIC COMPANY, Inc. 


2667 Main Street 


KIC- 


Bakelite Jack 


The CICO Bakelite Jack is the finest 
article of its kind ever produced and 
the last word in scientifc radio con- 
struction. Moulded completely from 
Bakelite. No metal in frame con- 
struction. Wires connected to Nickle- 
Plated Brass Binding Posts. No sol- 
dering necessary. Special whitened 
phosphor Bronze Springs used through- 
out. Contact points of Sterling Sil- 
ver. 


No. 30-Single circuit open $.80 
No. 31-Single circuit closed .85 
Ne. 32-Double Circuit. .. 90 
No. J- A“ Battery Switch .90 


Consolidated Instrument 


Company of America, Inc. 


41 East 42nd Street 
New York 


Buffalo, N. Y. 


Storage B'“ Batteries 
long service, 


low cost 


A Radio Plug that 
embodies the most 
advanced engineering 
principles. A recog- 
nized leader for 2 years Loud speak - 
er and headphones or 2 sets of head - 
phones can be connected simultaneous- 
ly to the same plug by inserting 2 
cord tips instead of one in each slot. 
Fits all standard jacks. Takes all 
types of tips. 


Price 60c 


Every CICO PRODUCT 
is packed in a distinct- 
ive GREEN BOX and 
unqualifiedly guar- 
anteed against all 
defects. 


Please rejer to POPULAR RADIO when answering advertisements. 
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18 
Stock Sizes 


— 


Mahoganite Has 
the Beauty of 
Polished Mahogany 


Mahoganite Radion Panels have 
a satin-like finish comparable to 
that which age and a skilled 
cabinet maker give to mahog- 
any. Radion Dials and Knobs 
are also made in Mahoganite, 
to match. Sold at all good radio 
stores or write to us for catalog. 


RADION 


Ohe Supreme Insulation 
PANELS 


AMERICAN HARD RUBBER CO., 11 Mercer St., N. Y. 


Please refer to. POPULAR RADIO when answering advertisements. 


Look for this stamp on every 
genuine RADION Panel. Beware 
of substitates and imitations. 


80 The Best in Radio Eguipment 


Como Duplex Transformers Ze toca’ eg 
(PUSH-PULL) : cation alls. 


The COMO DUPLEX SYSTEM of audio-frequency It can be added to your present amplifier, giving 
amplification gives the maximum volume without dis- you power amplification on the weak signals 
tortion and tube noise. that more of the ordinary amplification would 


kill. 
SOLD IN MATCHED PAIRS 


$1 2.50 per pair 


A copy of “HOW TO MAKE A POWER 
AMPLIFIER" is yours for the asking. 


COMO APPARATUS COMPANY, 446 Tremont Street, Boston, Mass. 


7 233 


Dip You GET New Hook Ups 
LONDON? 


T this writing, two of the three 
Philadelphia stations submitting 
authentic records of having tuned 

in London were equipped with the 


URN - I 
adjustable . 
GRID-LEAK solid as soldering with 
HESE leaks fit all standard moun give Stevens 
sig- Spintite Wrenches 
nals, and are so simple e E d Hollow stem goes down 
anyone can instantly understand and ap eee 
ciate all the desirable features of this unique oer 


and practical radio mechanism. Sold either by ized handle for comfortable 
your dealer or by leverage—very easy to reach 
dificult places Used by 


CHARLES E. BONNE 
20 So. 15th Street S 
Philadelphia ? A 


Send $ 1 00 
for set of 3 * 


= l 3 popular radio sizes 
7 5c aau . STEVENS & COMPANY 
e : ri : Q Toolemiths since 1899 
If ordered 
C. O. D. 
add loc 


“The 
Best Built 
Set in 


Embodying the Hazeltine Neutrodyne circuit in an improved 
form as to neutralization, workmanship, quality, 
appearance and efficiency of operation. 
ensed by I. R. M.. Inc 


see HL Iune Patents’ Radio Service Laboratories, 1000 11th Ave. Asbury Park, N. J. 


Please refer to POPULAR RADIO when answering advertisements. 
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Radio Fans 


Armstrong 
Regenerative Set 


Receiving 
Radius 
600 Miles 


3232. 


Order Direct From 
This Advertisement. 


ERE is a money saving Radio Outfit that 
will bring the news of the world—con- 
certs, lectures and stock reports—into your 
home. Sold complete with head set, tube, 
batteries, aerial and ground wires, for only 
$23.25! Connections simple and plainly 
marked. Easytotune. Order NOW! Ship- 
ping weight, 12 pounds. Shipped from 
CHICAGO or PHILADELPHIA store. 
S7PR9366 .... n 


L- Save on All Radio Supplie 
Save money on your radio supplies, : 
, get guaranteed quality! Our big 
J Book shows hundreds of bargains in complete sets and 

/ parts. Many new hookups, complete list of broadcasting 
stations. Contains How to Build an Aerial.“ Mail coupon! 


ere A 
i pT == e ee ee ee ey 
Sears, Roebuck and Co. 


Chicago - Philadelphia 


r 
4 


Ar a 


Mail coupon today to 
store nearest you for Free 


Radio Catalog. 


4 Send me FREE Radio Catalog No. 89171. TEPENE | 
j | — ee aT ter 3 re 1 


)öÜ ns ͥ ͥ UD ff A ³ꝛ˙mꝶ ⁊ y,, ĩð252³ a PRR en 


Licensed under the Arm- a Rural Route._ 


—— o POTaewocsecorcocoesocccscoccewocosseune Box No... 1. we — =m oe vo on o E— aooaa 1 


. TTT 
scientific uses only. En ER ER ER AB ER ER ER E ER Em 


Sears, Roebuck ana O. 
The Worlds Biggest Mail Order House 


AT FACTORY PRICES 


Greatest radio “B"’ battery on market. Full number voltage 
taps; QUALITY GUARANTEED: LOWEST PRICES; 
brings in concerts LOUDER AND STRONGER; will 
work on any tube or loud speaker. Order by sumber TO- 
DAY with check, money order or pay postman C. O. D. 


No. 122B 221% volt variable, regularly $2.25... $1.52 
No. 122A 221% volt variable, regularly 3.00... 1.85 
No. 145A 45 volt, 8 taps, regularly 550... 3.25 


AYRES BATTERY CORPORATION, Cincinnati, Ohio 


ON ONE TUBE 


Bioadcasting from Atlantic Coast, Canada. Mexico, Cuba & 
Hawaii heard in Calif. by users of the CROSS COUNTRY 
CIRCUIT. Range due to simplicity. One tuning control. ANY 
NOVICE can build easily and cheaply. Dry cell tubes used. 
No soldering. Complete instructions, Blue print panel layout, 
Assembly Photo, etc.. postpaid 25 cents. Stamps accepted. 


VESCO RADIO SHOP, Box PR-117, OAKLAND, CALIF 


Please refer to POPULAR RADIO when answering advertisements. 
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drilling 


with ha 
Dial 


casting 


former 


Radio Apparatus 


That Lives Up to Its Name 


New “Regal” No. 162 
Double Arm Inductance 


A 15 Point Switch complete 
in one i 
messy soldering. 


chipped 


New “Regal” No. 209 


Audio Frequency Am- 
plifying Transformer 


For clearness of tone, 
amplification of voice 
and music from nearby 
and distant 


equaled by any Trans- 


3% to 1 Ratio. . . $4.25 
5 tol Ratio... 


At all good dealers—otherwise write direct 
for complete 


AMERICAN SPECIALTY CO. 
Bridgeport, 


Switch 


unit. No more 
No more 
of holes. No more 

anels. Complete 
d abbu Knob and 


$1.50 


New “Regal” No. 120 
Vernier Rheostat 


For fine filament control 
of tubes and superfine 
tuning, the Regal Vernier 
stands alone. Nothing 
just like it on the market. 
Complete with Knob 
6-Ohms. .... .$1.25 
30-Ohms...... 1.25 


broad- 
stations, is un- 


on the market 


4.50 


descriptive folder No. 24, 
sending dealer's name, 


Conn. 


The Hines Radio Desk 


Has a large 


compartment for batteries that is very 
accessible. Two good size 
drawers for wire, tools, parts, 
etc. Designed by a man of 
long experience in the Radio 
field. Construc:ed from se- 
lected materials and built in 
a modern factory by skilled 
workmen. Finished. in Oak, 


Mahogany or Walnut. Com- 
plete details and exact spec- 
ifications sent upon request. 


HINES RADIO DESK COMPANY 


Owensboro, Kentucky 


honograph*§” 
ttachment +: 


You never heard of a high quality phonograph attach- 
ment at this Ppa and you never heard a tone equal 
to the C. I. C. Unit at any price. Long years of ex- 
perience with loud speakers and head phones only have 
made the above price and the quality possible. 


Mica diaphragm mounted between resilient cushions, an 
adjustable air gap, and extreme accuracy of manufacture 
give exceptional volume and quality of reproduction. 


The unit is equipped with an adapter to fit both the 
Victor and Columbia phonograph, or for one dollar ex- 
tra adapters will be furnished to fit Brunswick or 
Edison phonographs. ‘The adapter can be removed, 
making it suitable for use with any of the types of 
horns which are designed to take a head set receiver. 
You are wise in utilizing your phonograph asa loud 
speaker. Be equally wise in transmitting the true 
e of sound by means of the C. I. C. Phonegraph 
Attachment. 


Send for booklet Loud Speaker Facts’? which 
oo full information regarding the C. I. C. 
oud Speaker and Phonograph Attachment 


CONNECTICUT INSTRUMENT CO. 
STAMFORD, CONN. 


Representatives 


GLORE or has e f pee E 8 L. D. READ 
an Francisco, Los Angele 919 Lake vi ulev 
and Salt Lake City * if hen ig * 


Please refer to POPULAR RaDio when answering advertisements. 
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®© 
@ © @ 
many citcurt 
The MAGNATRON DC201A is a more 
sensitive detector and a more powerful 
amplifier. It will bring in stations you 


have never heard before. It will increase 
the volume from your loud speaker. 


Get a Magnatron DC 201A from your 
dealer today and note the difference! 
Like the Magnatron DC199 and the 


Ali moulded base, Melotron DC12A, this tube lists at $6.50. 
55 A special price of S5. 50 if your dealer 
J doesn’ t stock these tubes and you send 
DEALERS: —Write us his namel. 
CONNEWEY ELECTRIC LABORATORIES 
309 Fifth Ave. NEW YORK CITY 


stands squarely back 
of the quarantee on 
every Scientificheadset 


ij SEND NO MONEY! 
20.000 TUR Order TODAY 
3,000 OHMS by Postcard 


2 9 A200 O00 COMPANY 
f 


N and Pay 

Postman 

FE F eTe onarrival 

GES A SOLID YEAR post. — — 
F TO DESIGN [A] PAID UN is 


We Guarantee The Scientific Headset to be the greatest 
value on the market. Try it for five days. If not satisfactory send it 
back and your money? will be refunded immediately. Circular? on 
request. Dealers wanted. 


THE SCIENTIFIC ELECTRIC WORKS 
98 Brookline Ave. Derr. J BOSTON, MASS. 


Please refer to POPULAR RADIO when answering advertisements. 
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SUPER-HETERODYNE 


“The Rolls-Royce of Reception 


| Type “S R” Radio Frequency TRANSFORMERS 


An instrument especially designed to amplify at a sharp peak of 10,000 meters, and perfect- 
ed to function at maximum efficiency in the best designed receiving apparatus in the world. 


THE RIEGER-BAILEY CO. OF AMERICA 


Price $7.00 539 Real Estate Trust Bldg. DEALERS and JOBBERS 
at best radio dealers or direct from Philadelphia, Penna. will find this a particularly active 
the manufacturer. Give dealer’s and attractive line. Write fos 
name if ordered direct. Bell Telephone Walnut 7475 details. 


H 


BETTER 


and at a Lower Price 


A scientifically accurate instrument for long 
distance tuning. R. P. C. Variometers are 
molded of Mahoganite Bakelite. Sturdy in 
design, neat in appearance and easily 


mounted. Price $5 .00 
: R. P. C. Variable 


Condensers 
permit you to tune in desired 
stations without the least bit 
of interference. The design 
of these condensers guaran- 
tees perfect contact at all 

Price $1.50 


Dealers and Jobbers: 
Write for attractive proposition 


RADIO PRODUCTS COMPANY 


Westport, Conn., U.S.A 


THE NEW SIMPLEX 


180° Vario-Coupler 


with Special Spider 


Web Rotor will bringin 
those distant stations 


you are trying for. 
Anexceedingly efficientand 
neat coupling device which 
will cover all broadcast 
wave lengths up to 600 
meters. 


Price - = $3.50 
SIMPLEX RADIO CO. 


1018 Ridge Ave. Phila. Pa, 


MURDOCK 25 
MURDO 
EE 55 f- — 


AT ALL RADIO DEALERS > 


If your dealer cannot su yon send mon nat 


direct and your order w promptly fill 


WM. J. MURDOCK COMPANY 
354 Washington Ave., Chelsea, Mass. 


WE REPAIR 
The Following 


RADIO TUBES 


WD-11. ... . $3.50 
WD-12......3.50 


Mail orders solicited and 
promptly attended to. 


Dealers and Agents Write fer Special Discount. 


H. & H. RADIO COMPANY 
Clinton Hill Sta. P. O. Box 22-E. Newark, N. J. 


Please refer to PoPULAR RADIO when answering advertisements. 
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FLERON RADIO SPECIALTIES 


The Porcelain Sockets The Vernier Adjuster The Phono Adapter 


Very carefully made. Brass The best adjuster on the market. Fits through the hole of 
Rares nickeled. Black Glaze. Spring holds head away from dial the receiver cap and then 
o sizes. Standard Bulbs and what not in use. With t adjust- slides on the honogra h tone 
U. V. 199. ment spring can be arm. Fite Victor, Columbia, 
socket in a carton. made to hold head and others. Works perfectly. 


35c. each. dial if de- Only 35c. ea. 
i 1 65c. 


rr 


irie 


The Stand-Off Insulator 


Fills the much-needed requirement 


The Porcelain Insulators 


Lowest power losses in the antenna. Dielectric 
absorption reduced to minimum because of very low for a good strong looking and prac- 
pose difference of Flerqn Porcelain. Very tough tical stand off insulator. Meete 

. Solid Black Glaze. Seven sizes, 20c to $1.00. every ulrement of the Board of 
Each insulator in a separate carton. Fire Underwriters. $1.25 each. 


Jobbere end Deatere M. M. FLERON & SON, Inc., 112 No. Broad St., Trenton, N. J. 


= 
SINGLE -HOLE MOUNTING 


SUPERIOR CONDENSERS | ZA 


OMPLETELY protected mechanically gone 
and dielectrically by full circle Bake- á ) 
lite end shields. The entire instrument is 


Ask the man be- 


more rigid and hence more accurate. Just ga) hind the counter 
one of the differences between average con- p AS to show you the 
densers and RATHBUN. Only one hole No. 101 Howard line of No: 1992 
needed to mount, better, long brass bear- Jex 0mm Arie quality Radio . , Rheg 
ings, stator plates anchored in milled tubes fas Ohm Rhes- ; 25'Ohm Micro- 
. 124; 1 th h stat 110 Merchandise, meter Rheo- 
with a variation of less than two-tenths [| 5 Oha Rh- o * aastat. 1.50 
2 2 4 y -qF TaT: ~ 1m Viicro- 
of one-thousandth of an inch. Write 1.10 Every piece is “meter Rheo- 
° Patd. 870,042 . atat..... 1.50 
for literature and name of the nearest „wan sold with the Patd. juiy 10, 
Rathbun dealer. LIST PRICES guarantee of HOWARD 
° 00 r 2 
ta tate ges 3.20 satisfactory ai — 
5 a 000125 3.00 : = 
E performance. 
SPECIAL FOR j Multi Tereninal 
NEUTRODYNE Jobbers write Receiver Plug, 


13 Plate .0003 $3.00 r instantaneous 
Write TODAY for the name of No. 1003 for discounts. connection for 


the nearest Rathbun dealer 200 Ohm Poten- as many as six 
and for illustr ated literature tiometer $1.50 Send two cents pairs at stand- 


ard receiver 


100 Ohm Poten- for folder. tips... $2.00 
tiometer .2.00 Patd. Aug. 28, 


Patd. 870,042 1923 


HOWARD RADIO CO., Inc. 
4248 North Western Ave., Chicago, U. S. A. 


RATHBUN MFG. CO. 
Jamestown, N. Y. 


Please refer to POPULAR RADIO when answering advertisements, 
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DX-10-POINT THE NEW 
8 METALECTRIC. 
Ga = SOLDERING IRON 
22 ates with the Simplici 
S . 5 i. 
Pencil on any Electric Current 


ACCEPTED 
As the Logical Solution 


ANTENNA WIRE to Radio Soldering 


C ti Ample Heating Capacity 
and Ge diferent and. better than the Handle Always Cool 


usual make-shifts, being hard drawn 
$ 00 from the finest copper, having a cor- 
rugated surface with ten collecting 


points on the circumference. This 

gives a greater collective surface to 

the high frequency radio currents. 

The result is extreme sensitiveness 

and increase in range and clearness of 
PER any set from the simplest Crystal to 
the finest multiple tube receiver. 

Use this antenna wire and enjoy 
the full possibilities of your set. 
FEET Sold in coils 100 feet, 200 feet and 

500 feet. Order direct or from your 
nearest dealer. 


Quality Instrument 
with a worthwhile Guarantee” 


of Your Dealer or Write 


Unity Rheostats 


$ 3 5” 5 
e 2 ) 
Vernier 8 
The highest type — 1 A Highest quality loud aker 
electrical A f made, CAST ALUMINUM 
. E g EE i vibrationless horn, extra 
made for controlling T large and sensitive unit. 
resistance. * Adjustment lever tones down 
. local stations and strengthens 
6 Ohms—Most Tubes Recommended by 1 = $ oar weak signals from distant 


e stations just like focusing a 
. camera. 


ACOUSTICOLA 


“Hear a set that uses one” Standard Model 
Non-Vernier or 2727 
The Cartridge Rheostat Same wonderful unit. with same 


lever for instantly increasing or de- 
creasing distance between poles and 


25 Ohms—201-A and all Scientists familiar 
301-A with it, where close ad- 


40 Ohms—199 and 299 oo 8 : 
ustment is desired. 
$1.75 each—any resistance jus 


i Interchangeable res diaphragm. Fitted with non-metallic 
sistance Cartridges clip horn, 2134 inches high with bell 
in without removing 10 inches wide. 
Complete Rheostat $.80 the Bracket from the Acousticola Phonograph Attachment 
Cartridges, any panel. 5 ; ; : : 
resistance.. .. ..$.35 Same giant size unit with coupling to 
Potentiometers.. $1.45 Used on the make a high grade loud speaker of any 
Potentiometer Long 45°" phonograph. $10.00 
Cartridges..... $1.00 Trimm Head 


Dependable $5.00 Professional $7.65 


UNITY MFG. CO. e N ciet TEA 


product. Write for Folder. 
F TRIMM RADIO MFG. COMPANY 
Send for a free circular Dept. 59 24 S. Clinton St. Chicago, III. 


Please refer to PoPULAR RADIO when answering advertisements. 
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Audio Frequency Transformer 


REAL LONG DISTANCE 
and preservesthe natural tone of Broad- 
casting, both vocal and instrumental, 
`. exactly as sent through the Microphone 


Longer distance and clear signals are 
the pleasing results which you can be 
sure of when both the A and B batter- 
ies of your set are storage batteries. 
No other source of power for radio 
equals the storage battery. 

The Valley ABC Battery Charger is so simple 


and so easily operated that it makes storage bat- 
teries the most convenient and inexpensive 


— ll 


Can be used with any amplifying tube 


f source of power for radio. Enjoy radio at its 
on the market with excellent results Best Wee noraga barera and charge them 
At your dealer. or direct by mail with the Valley ABC Battery Charger. 

on receipt of purchase price Ch 
arges 2-volt peanut tube batteries, 6volt A 
FORD MICA Co., Ino. Batteries, 6 and 12-vole automobile batteries, and 


14 Christopher St. New York 


1 to 4 B batteries. Bakelite panel, glass top. 
Harmonizes with any receiving set. At good 
radio shops. 


VALLEY ELECTRIC CO. 
3157 S. Kingshighway - St. Louis, Mo. 


EASTERN COIL SETS 
© COCKADAY 
CIRCUIT = 


111 
Complete Plans of 
5 Tube Neutralized receiver, embodying Neutrodyne principle . 250 


(4 Circuit Tuner) h 
6 a3 a specifications of Mr. Cockaday, “p” Coil 


assembled Set of B, C and D Coils on Hard Rubber 31 : 

: ube Cockaday most popular for distance and tone 25¢ 
or Bakrie tubing, wound with #18 double silk $ 2 — Grewing y ier: Manila Envelope with full size blue print 
cover — oo e or drilling panel and wiring. 


The same on guaranteed treated tubing wound with $9.75 BOOK OF COMPLETE PLANS 50c 
518 Si le cot covered wire of all Modern Circuits Reinartz Tuner One ube Reflex Honeycomb Re- 


7 E TEE E ceiver ang Diatance Re« eiver—Short Wave Regenerative wo Stage 
Original and new improved hook-ups with material lists FREE B. F. Ampünar and special W. 2). 11 Hookup. 
with each set of coils Gack Pian Contains FULL SIZE TEMPLATES, ust of parts) and 
. i 9257 . agrams. AT ALL DEALERS 
Either Set may be used for original or new improved hook-up. If your dealer cannot supply you, order direct giving dealer’s name and 


addresa 


Mail Orders Filled. Dealers Communicate. 
EASTERN RADIO MFG. CO. 


22 Warren Street, Dept. P. R. NEW YORK, N.Y. 


S. NEWMAN, Publisher, THE RADIO CONSTRUCTOR 
74 Dey Street New York City 


Please refer to POPULAR RADIO when answering advertisements. 
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POPULAR RADIO 


and “Radio” 


$5.50 magazine value 
for only .............. 


FP a limited period of time you may secure these TWO 
famous radio magazines for practically the subscrip- 


tion price of ONE of them alone! 


The publishers of 


POPULAR RADIO and “Radio”? (San Francisco) have ar- 
ranged this special money-saving club offer so that those 
who have not already made the acquaintance of these two 
magazines may now subscribe at a saving of $1.50. 


HIS is your opportunity to 
keep in touch with all of the 
practical suggestions, timely 
news and helpful hints that these 


TWO big radio magazines. can 


bring you. And you get 
them BOTH at a low price that 
positively cannot be equalled 
after this special offer is with- 
drawn. 


If you were to purchase these 
two magazines on the news- 
stands, you would pay $6.00 for 
12 issues of PopULAR RADIO and 
“Radio.” If you were to sub- 
scribe for each separately, the 
cost would be $5.50. - But. by 
snapping up this special club 
offer now, you get the same two 
mayazines, delivered regularly 
to vour home, for only $4.00. A 


saving to you of from $1.50 to 
$2.00. 


Simply fill out and mail the at- 
tached coupon, and your sub- 


scription for both PoPULAR RA 


DIO and for “Radio” will be 
entered without delay. TWO 
monthly magazines with all the 
radio facts and features that any 
enthusiast could desire , hONM 
to build” articles; the latest reli- 
able hook-ups; “how radio 
works”; discussions by the most 
distinguished scientists; new de- 
velopments; what the amateurs 
are doing; calls heard and px 
records; late developments; sci- 
entific data; invaluable pointers 
for the broadcast listener. And 
your questions answered free! 


Mail the handy coupon today. 


POPULAR RADIO, Dept. 23, 
9 East 40th Street, New York City. 


Send me PopuLar RADIO and Radio,“ each of these big radio 
magazines, for one entire vear. I enclose $4 in full payment. 


e.s | 


(Canada, $4.50; Foreign, $5.00) 


Please refer to POPULAR RADIO when answering advertisements, 
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The only book out that gives you a complete, 
1 record of your 5 over a long 
od. Has over 200 ruled logs for entering 
in ink all the stations received each day with 
spaces for call letters, distances, remarks, &c. 
Also gives Morse Code, latest list of broadcast- 
ing stations with new wave lengths, call letters 
and slogans. Bound in stiff, durable covers. 
d no money with your order. gu pay 
the postman, on delivery, 50c. plus a few pen- 
nies postage. 


MOON RADIO CORPORATION 
501 Steinway Ave., Dept. B, Long Island City 


m m me me) > N OY EH L 
Pm oOo = mn 


UNIVERSAL VARIOMETER 


—SPLIT WINDINGS— 
The instrument you will NEVER DISCARD for 
its uses are without number. List $7.00. 
L & K moulded HARD RUBBER variometers, 


variocouplers and variotransformers are made in 
seven styles, an instrument for every standard 
circuit. 


Descriptive Folder on Request 


LANGBEIN & KAUFMAN 
654 Grand Ave., NEW HAVEN, CONN. 


Above the Ordinary” 
Radio Products 


Automatic Plug 
Nothing to solder or take apart. List Price 


Cord terminals inserted, instantly 
gripped, a touch on the lever, in- $ i 


stantly released. Each Saturn Plug 
sealed to protect you. Guaranteed 


Perfect Jack 


Crowfoot offset and solder and flux on blades 
all ready for solderin Best materials— 
Spring German silver b ades, rounded corner 
brackets of nickel-plated brass, and sterling 
silver contact points. Quality throughout. 


List Prices 
No. 1 Single Circuit, Open.. . . - SOC 
No. 2 closed. . verse es 05 
No. 3 Doubl ti 9 700 
No. 4 Sioube Filament control. . ... -75c 
No. 5 Double vee ee 80c 


Write for Folder 


The SATURN Mfg. & Sales Co. 
48 Beekman St. 
New York, N. Y. 


AMPL-TONE 
PHONES 


A THREE DOLLAR 


LOUD SPEAKER 
UNIT FOR 
HOME MADE SPEAKER 


FREE 


With Pair of Phones 


Money Back Guarantee 
Dealers Wanted 


C. M. FRENCH MFG. CO. 
SEYMOUR, CONN. 


Please refer to POPULAR RADIO when answering advertisements. 
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A 
loud speaker 
on one tube 


ow 


Tri-Coil 

A Radio Frequency Transformer that 
gives remarkable onila in REFLEX 
and RADIO-FREQUENCY circuits. 
Tri-Coil 


Assures very long distance on all 
wave lengths— and preserves the nat- 
ural tone of Broadcasting exactly as 
sent e as microphone. 


Price $ 
Tawi ng 


FRE tube ‘’Tri-Coil'’ Ronex cir. 
cuit, which will operate loud speaker oL 
uest. 


BROOKLYN METAL STAMPING CO. 


718 Atlantic ave 
Brooklyn New York 


your dealers—or direct 
55 mall on receipt of price. 


illustrated 


It Is Easy to Build a 


NEUTRODYNE 


1 can Build your own 
with Kanter Charts. 


Thesea: are actual parts . 
blue prints that anyone can fo low 
regardless of experience in radio 


GUARANTEED 


Kanter Charts for building either a 
Freed-Eisemann or a ada 1 
5-Tube Neutrodyne Set 


At your dealer, or 


KANTER RADIO SALES & MFG. CO., 
507 Fifth Ave., New York 


PALL MALL 
PRODUCTS 


ESSEX STANDARD 
PHONES 


Very rugged in construction 
2300 ohms Í 


Price $3.50 


. — — 
Send for our Latest Free 
Radio Catalog and Price List 


ESSEX MFG. CO. 


119 Mulberry Sl. Newark, N. J. 


FAHNESTOCK’S 


LATEST RADIO HELP 


THE 


Antenna Connector 
PRICE 10c 


Snap larger connector over 
Antenna Wire; insert Lead-in 
Wire into smaller clip and a per- 
fect connection is the result. 


At Your Dealers 


Fahnestock Elec. Co. 


LONG ISLAND CITY 
NEW YORK 


| DEALERS "n 
= CATALOG 


48 page 
Dealers who handle quality products should 
get our unusually attractive discounts. 

All high grade standard sets and supplies 
All orders shipped on day received 
Write TODAY for Catalog 


FEDERAL RADIO CO. 


Distributors of 
Standard Radio Sets and Supplies 


1900 Harney St. Omaha, Nebr. 


ADIO TUBE 
EXCHANGE 


We Repair All Standard Makes of Tubos. 


re * 
cD 


ê 875 or C. . ·. ²mmͥꝗ toes 
or C. .. 15 
New 102 ‘ie ub 2 


RADIO TUBE "EXCHANGE 


200 BROADWAY DEPT. 3 NEW YORK CITY 
Mail Orders Given oR A 95 5 
Onder: sent Parcel P 


Please refer to POPULAR RADIO when answering advertisements. 
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TYPE R-B-4 


NEW COCKADAY COIL 


7 


WN 
{| 
i 


Low Dielectric Losses 


Scientifically built of hard rubber wound 
with silk covered non-shellaced wire. 
Does not absorb moisture like ordinary 
coils. Gives low leakage, low distribu- 
tive capacity, low resistance. Copper 
terminal no loose ends, no stray wires. 
Built in strict accordance with K 
Cockaday’s specifications. Over twice as 
efficient by actual test, as ordinary coils. 
Absolutely guaranteed. 


At your dealers, otherwise shipped 
to you postpaid. 
Special proposition to dealere 


PRECISION COIL CO., Inc. 
209-B Centre St., New York 


Makes a Loud 
Speaker the equal 
of higher priced 
instruments. At- 
taches to phono- 
graph or horn. 

atisfies or return- 


able for the full 
purchase price. 
From your dealer |} 
or direct by mail. 
Order TODAY. 


369 Jelliff Ave. Newark, N. J. 


This is the set you have been looking for, 
and the one that you need. 


Having one stage Radio Frequency, Tuned 
Impedance, Detector and Two Stages of 
Audio Frequency. 


All apparatus mounted on panel 10 inches 
high, 21 inches long, and set in panel 
cabinet 10 x 21 x 10 inches deep. 


Price $125.00 without tubes or batteries 


WIRELESS ELECTRIC CO. 
204 Stanwix St. Pittsburgh, Pa. 


The 
PACENT 
Forty 

IMPROVED! 


Universal Plug 


The Pacent Forty“ already popular 
as an efficient and low priced plug, 
has now been greatly improved by 
a new type of connector, greatly sim- 
plifying the method of connection. You 
need only to insert the cord tips and clamp 
the shells together to obtain that desired 
biling contact. Connections are stamped to 
indicate polarity, and all metal parts are 
satin nickel finished. 


Write for Pacent Catalog P-2 


Pacent Electric Co., Inc. 
22 Park Place è : New York 


Pacent 
RADIO ESSENTIALS 


n ~ 
I r 


Please refer to POPULAR RADIO when answering advertisements. 
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RELIABLE ns. 


FREQUENCY TRANSFORMERS 


Three stages of Audio Transformers to select from. 
2 to r and 4 to I ratios at À $4.4 


6 to 1 ratio ate. 4.95 
Radio types from 150 to 750 meter ranges $2.75 a 
As an added factor of refined radio receiving use 
Reliable Neutralizing Condensers, only de 
The RELIABLE 
PARTS 


MFG. CO. 
2819 Prospect Ave. 
Cleveland, 0. 


3 


Bye LIAcl 


This 


Combination 


RADIO FREQUENT 
AMPLIFYING TRANSFORME 


Comfort Cushion Your Ears! 


The BATES Ear Cushion takes the headaches out of headphones. Improve 
the hearing qualities of your set 100 per cent. with 
57 ID) ao wm Toy rry 
Si]. ID ANNE INAN * AAPAN 
Ah e % 7% PIDAN 
Tho BATES C 
Slips over any radio phone—instantly and easily. Cushion your cars and 
hear in comfort. Costs little—worth lots 
Postpaid Anywhere in U. S. for $1.00 per pair. 
DEALERS: Write for special discounts 
BATES Ear Cushions are fast seller 


BATES & COMPANY 
1518 Montana St. Chicago, III. 


C T ig. ioo 
ATALOG f 
FREE 

LATEST REFLEX AND NEUTRODYNE CIRCUITS 


EVERYTHING IN RADIO 


One of the largest complete stocks in the 
world. 40 diagrams of latest Hookups. 


DEALERS ALL OVER THE U.S. 


Making big profits handling our supplies, 24-hour 
service. shipped same day order received. 


WHOLESALE RADIO DISTRIBUTORS 
Dept. P 6 West 14th St. Kansas City, Me, 


ELTV 
LOUD SPEAK 


COMPLETE? 


Postpaid 
Use your headset for 2 purposes. 
Exceptional combination 
value Every pair of phones 
tested Guaranteed to give re- 
sults. Ideal home loud speaker. 
WALTER SCOTT 
1157-A Broad St., Newark, N. J. 


ER 


+ 


‘ ANT 


iim  Read’em’ 
r 


| | 
| Simplify the most 
complicated hook-up 
Tell at a glance whether it is Antenne, 
Ground, Fones, A or B battery, etc. Name 
neatly engraved for keeps on top of each 


post. (See illustration.) 


Knobe Cane Come Off 
The lrremovable knobs save time, trouble 
Set of ana petty annoy e baad Ka 
for the appearance of any set. with- 
+1 50. out them. Price loc each. Set of ten $1.50. 
If your dealer can't supply you with “Read 
ems order direct 


Look for the name Read em“ on every post 


The Marshall-Gerken Co. 
Dept. J, 27 N. Ontario St. Toledo, Obio 


Vacuum Tubes 
Repaired 
WD-11, WD-12, UV-201A, UV-199 


and others for 


$3.00 


Quick service. All tubes repaired by us guaranteed to 
work as good as new 


Send your dead tubes. We prepa 
you pay is $3.00 to postman. 


THOMAS BROWN CO. 


511-517 Orange Street Newark, N. J. 


LOS ANGELES to CHICAGO 
on a CRYSTAL DETECTOR 


Crystals Are the Best Yet! FG 


At Los Angeles I receive W J A Z Chicago. 
W O C Davenport and many other distant stations 
on mine—you can do the same on yours. Folks 
come from all over Los Angeles to hear the one I 
made. 

I show you how to make your crystal set into 
the best receiver you could hope to own. Send 
$1.00 for detailed instructions and 2-color wiring 
chart or send stamped envelope for further infor- 


mation. 
I have no parts or sets to sell. 


LOREN E. TAYLOR 
2497-D Beachwood Drive Los Angeles, Calif. 


parcel post to you. All 
e give 48 hour service. 


IF YOU WANT THE BEST 

a Use 
EBY ENGRAVED 

Posts 


A complete set 
at a special 
price. 


And they're EBY 
pos! s. so the tope 
don't come off. 


Your dealer will 
have them and will 
show you other 
popular markings. 


$1.50 per set 
THE H. H. EBY MFG. CO., PHILA., PA. 


Please refer to POPULAR Ranio when answering advertisements. 
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STA-RITE RADIO 
BATTERIES SAVE vou 607. 


And Guarantee You in Writing 2 Years of Getter Battery Performance 
STA-RITE RADIO BATTERIES are made especially for Radio and the big saving is made possible 


by coming direct to you Instead of thru distributors. dealers. ctc. Boxes are made of oak, finished 
in mahogany and the plates very thick and will give a steady discharge over a long period. No 
premiums, just good honest battery value. 


TRY TO BEAT THESE PRICES 


2 Volt for W. D. 11 


and 12 = o SADO 


4 Volt for U. V. 199 7.0 


Tubes 


6 Volt 80 Ahr. $ 7.50 
GWt 0 8.50 
6 Volt 100 


8 Voit 120 ° 
e Qi) 6 Wot 10 


Case of 12 Cols 24 V. 6 Volt 20 ° 


17.00 
Got Yours Today — NOW — Send No Money 


The batteries are fully guaranteed In writing and shipped subject to examination 
on the day your order is received. You pay on delivery or deduct 5 per cent if full 
cash accompanies order. You may deduct 10 per cent if twoor more are ordered 


at one time. 


STA-RITE BATTERY CO. ° Best. 8 ° LOUISVILLE, KY. 


CLEAR, SILENT OPERATION. 
DISTORTION LESS RECEPTION 


“DAY 
PRECISION yCE 
NE RESISTA" UNITS 


ACCURACY GUARANTEED AS 
INDIVIDUALLY TESTED 


FRESHMAN 


Variable Grid Leak 


f INSURE 
| 


and condenser combined 


MOISTURE PROOF 
CONSTANT IM VALUE 


Accepted the World Over as the 
STANDARD UNIT for EVERY TUBE SET 


| 
| 
| 
| 
| 
| It is the most compact; the most efficient; the 
| 
| 


most readily adapted to ALL grid circuits and 

the only one which is entirely sealed and always 

remains unaffected by any climatic conditions. 
lt is the 


ORIGINAL VARIABLE GRID LEAK 


and although it has been steadily improved and 
made better there never was a time when it 
was not the 


BEST ON THE MARKET 


| Complete with either .00025 

plete with either . or 

| -0005 Freshman Condenser . . $1.00 
: 75 


Without Condenser . 


PRECISION 
RESISTANCE UNITS 


Amateurs and Radio Engineers who have ex- 
permeated in the building of Radio Receiving 

ts have found that the RADIO RESIST. 
ANCE UNITS are unexcelled. They pos- 
itively insure quietness and pure tone 
reception — for satisfaction sake try one and 
note the difference in the purity of the tone 


At your dealers, otherwise send purchase 
price and you will be supplied postpaid. 


| 

| | 

| (has, Freshman g Inc. 
| ol Gondenser 


106 Seventh Avenue New York 


reception in your Radio Outfit. 
If your Dealer cannol supply you, wrile 


THE DAVEN RADIO COMPANY 


Radio Resistor Specialists 
144 Bleecker‘Street :: Newark, N. J. 


— — — —1—ñẽ 


Please refer to POPULAR RabiO when answering advertisements. 
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&dited by KENDA 


LL BANNING and L.M 


COCKADAY 


Just Off the Press! 


Popular Radio’s New Book 
“How to Build Your Radio Receiver” 


The most complete and authoritative collection of 
material yet published in book form on how to 
build and operate various types of radio receiving sets 


OPULAR RADIO'S new G- page hand- 
book, edited by Kendall Banning and 
Laurence M. Cockaday, is now ready ſor 
delivery. For a limited time only, as an in- 
troductory offer, it will be given away free! 

There has long been a need for such a book as 
this, describing fully and completely the several 
different types of radio receiving sets which have 
proved most effective, and how to build them. 

POPpULAR Rapio’s new book, How to Build 
Your Radio Receiver,“ has been carefully planned 
to fill this need. No pains have been spared to 
make this book the most comprehensive and valu- 
able contribution of its kind ever published for 
the radio enthusiast who, with or without previ- 
ous technical knowledge or training, wishes to 
construct a radio receiving set of his own that will 
meet his every requirement. 

„How to Build Your Radio Receiver“ gives 
complete specifications for the construction of 
seven separate and distinct receiving sets—cover- 
ing the most amazing range and variety of cir- 
cuits, from the most modern simple crystal set to 
the famous Super-heterodyne (see opposite page). 

All working details are given—the list of parts 


required and their approximate cost; complete 
hook-ups and circuit diagrams and how to read 
them; illustrations making all points clear, and 
simple instructions on how to assemble, mount, 
wire and operate each set. 

Nor have any helpful pointers been omitted. 
In this new book edited by Mr. Banning and Mr. 
Cockaday, you will also find scores of valuable 
hints and suggestions about aerials, how to select 
your parts, how to install your set, tips on tuning, 
and how to learn the code. 

In all, a book you will not want to be without— 
one that will be worth many dollars to you. 
Yet, if you act at once, it will not cost you a 
penny. We will send you a copy of this valu- 
able handbook absolutely free with a year’s sub- 
scription to PoPULAR Rapio at $3.00. If you 
are already a subscriber, you may renew or ex- 
tend your subscription for an additional year and 
still secure one of the first copies of this valuable 
book absolutely free. 

The Coupon printed at the bottom of the op- 
posite page provides a convenient means for you 
to secure one of the first copies of this handbook 
free. But you must act at once! 


Please refer to POPULAR RADIO when answering advertisements. 
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Seven Remarkable Receiving Sets 


Illustrated 


ACH of the sets described in PoruLAR RAblioO's 

new book has been selected as the most ideal of 

its kind—for distance, selectivity, tone, volume, sim- 

plicity of construction, ease in tuning, reliability and 
general all-around satisfaction. 

You will find sets employing both crystal and 
vacuum tube detection, with regenerative amplifica- 
tion, audio-frequency amplification, push and pull“ 
power amplification, radio-frequency, compensated 


A $5 Crystal Set 


The simplest up-to-date set for local broadcast re- 
ception. A oroxtmate range, 15 miles, though dis- 
tances up to 400 miles are not extraordinary. Gives 
clear signals on headset without distortion. No oper- 
ating cost whatever. 


The Haynes Single Tube Receiver 


An efficient set that may be made by a novice at an 
approximate cost of only $15 for parts. Simple to 
tune, selective, good audibility. Long distance range 
up to 1,000 miles on earphones. Six-volt storage bat- 
tery and 2244 volt B' battery required, or may be 
adapted for dry cells and dry cell tubes. 


A Two-Stage Audio-Frequency Amplifier 


This instrument may be added to any set. crystal or 
tube, to strengthen the received signals so that they 
will operate a loud speaker. It is easy to construct, 
efficient, and costs only about $15 for parts. Operates 
on the same A' battery that is used on the vacuum- 
tube detector unit. 


The Cockaday 4-Circuit Tuner 


A 3-tube set, famous for its high selectivity and 
beautiful tone. So neat and compact that it may be 
kept in a bureau drawer. Cost of parts about $40. 
Receiving range approximately 1,500 miles on a loud 
speaker. Operates on 6 volt storage battery and two 
45-volt B' batteries, or may be adapted to dry cells 
and dry cell tubes. 


Diagramed 


Described 


radio-frequency and intermediate wave radio-fre- 
quency amplification. 

You have your choice of crystal, one-tube, three- 
tube, five-tube, six-tube or eight-tube sets—the 
broadest selection anyone could ask for, all clearly 
illustrated, charted and explained in the simplest 
possible terms. 

Here are the actual receiving sets described in this 
new book, How to Build Your Radio Receiver“: 


A 5-Tube Tuned Radio Frequency Receiver 


Two stages of tuned radio-frequency amplification, 
detector, and two stages of audio-frequency amplifica- 
tion are here employed so that the possibility of ‘‘oscil- 
lation and re-radiation' is eliminated. The set can be 
opera roa on a loop antenna and may be built at a cost 
of only $90 for parts. Six-volt storage battery and 
two 45-volt B' batteries required. Range about 
1,000 miles on loop or indoor antenna, and 2,500 to 
3,000 miles on an outdoor antenna. 


The “Improved” Cockaday 4-Circuit Tuner 


Probably the most important contribution yet made 
to the equipment of the radio fan. A compact 5-tube 
set with a receiving range of over 3,000 miles. Cost of 
parts about $95. Wave lengths range from 150 to 675 
meters. Automatic tuning and power amplification. 
Maximum volume of sound, excellent reproduction 
and no interference. Requires a 6-volt “A” battery, 
three 45-volt B' batteries, one 2214-volt B' battery 
and a 9-volt C“ battery. 


The Regenerative Super-heterodyne Receiver 


More sensitive, more selective and more simple to 
tune than any other 6-tube receiver yet developed. A 
three-section, 6-tube set employing the Haynes Single 
Tube Receiver as tuner. May be further extended to 
a four-section, 8-tube set by the addition of the two- 
stage audio-frequency amplifier. The cost of parts 
approximate $100. Range of 3,000 to 4.000 miles on a 
loud speaker. Has been called the Rolls-Royce of 
radio receivers. 


As a special introductory offer, for a limited time only, this book will be given 


FREE with a year’s subscription to PoPULAR RaDio at $3. 


Simply mail your remit- 


tance with the handy coupon below, and a FREE copy of ‘‘How to Build Your Radio 
Receiver” will be sent you, postage prepaid. Your subscription will be entered 


at once. 


Radio Dealers and Jobbers: Write for Our Special Letter 23AA, of Particular Interest to You. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
i 
| 
| 
| 
| 
i 
| 
| 
| 
| 
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| 
| 
| 
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| 
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This Coupon Entitles 


Popul AR RADIO. Dept. 25, 
9 East 40th Street. New Vork City. 


NAME. o ⁵ð uses 


(No extra ſor Canada. 


Please send me, postage prepaid, a FREE copy of Poputar RaDio's new handbook. How to Build Your 
Radio Receiver.“ edited by Kendall Banning and L. M. Cockaday. I enclose $3 for a year's subscription to 
Popular Rapo which entitles me to this book absolutely free of charge. 


STREET & Nh. 8 e 


CITY CV) ͥ ͥ ͥ Ü——Q ͤ ;uꝓm! —mmI.ꝓ ] ee N R E 


Foreign countries 50 cents postage extra). 


You to a Free Copy 


Please mark here 


Indicate by a circle whether 
your subscription is new (N), 
renewal (R), or an extension 


of your Present subseription 


3). 


df EE E E E A 


Please refer to POPULAR RADIO when answering advertisements. 
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For all-around efficiency in actual per- 


formance we back our ‘‘Hegehog"’ to the 
very limit Put it in comparative tests 
with any transformer made Install it in 


any of the latest hook-ups Neutrodyne, 
Autodyne, Superdyne, Miloplex, Autoplex 
Judge it for volume, tone quality and con- 
sistent performance. Give it every possible 
test. Then consider its size and price. If 
you do not find the Hegehog unsurpassed 
in every way, your money will be gladly re- 
funded. We guarantee it unconditionally. 
There is nothing superior to the „Hegehog“ 
in efficiency and for compactness. Make this 
test. Send for FREE Bulletin No. 92. Ratios 
i to 3, 1 to 4,1 to 5— 83.50; 1 to 10—%$4.50 


Ask Your Dealer 


Premier [lectric [Lompany 


3807 Ravenswood Ave., Chicago 
AUDIO TRANSFORMER 
- fF Sf Mf nm $ 50 


Actual size 


Guaranteed Head - Sets 


46 ED- HEADS” are guarane 
teed radio phones. Vou run 

no risk when you buy them. 
Money back if, after 7 days’ § 
trial, you're not satisfied that 
they're the best receivers on 
the market at the price. Why 
not act right now and get a 
pair? It'll mean getting the 
maximum from broadcasting 
from the day you put them 
into use. 


JECEIVERS 


NOW READY 
The new 1924 Model F The new Red -Head' Jr. 


$6.50 Car, $5.00 Complete 


“Red-Heads” sent prepaid on receipt of price if 
you are unable to get them at your dealer's. 


The NEWMAN-STERN COMPANY 
Dept. PR Newman-Stern Bldg. Cleveland 
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The TRINITY 


LOUD SPEAKER 
The Trinity Loud 
Speaker is an instru- 
ment that combines 
the best qualities of a 
phonograph repro- 
ducer in combination 
with electro-magnetic 
principles best fitted 
forradioamplification. 
Perfect reproduction of 
all music and speech with- 
out distortion. No storage 
batteries required. The in- 
strument is of a heavy duty 
type and is guaranteed fully 
by the manufacturers. 
For sale by good dealers. 
Literature upon request. 


TRINITY RADIO CORPORATION 
44614 Tremont Street, Boston, Mass. 


To hear concerts from distant Cities. 
YOUR CRYSTAL SET 
will bring them in if you follow my instructions. You may 
alread ave all the parts you need and merely have it 
HOOK ED UP WRONG. 
People using my plans hear programs clearly from stations 
400 TO 1000 MILES AWAY 
No TUBES, BATTERIES, AMPLIFYING APPARATUS 
or Special Crystal required. My COPYRIGHTED instruc- 
tions selling for $1.00 are written so anyone can understand. 
They show you exactly how to fix the set you have or make 
one like mine. 
Satisfaction Guaranteed or money refunded. 


Send self-addressed envelope for picture of my set and 
further particulars. Write me today. 


LAMBERT 


640 So. Volutsia Street, Wichita, Kansas 
ret —ũ—̃ 


NEW PYRALIN 
J q 


IELTUN 
LOUD SPEAKER 


Made by Du Pont ex- 
pressly for us. WORKS 
with any Phones. 

Beautiful, transparent, 
exceptional value. Sat- 
isfaction guaranteed. 
THE SHELTONE CO. 


185-189 Clinton Ave. 
Newark, N. J. 


Please refer to POPULAR RADIO when answering advertisements. 
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Insure the Lite of Pour Vacuum 
Tubes With a 


erli 


FILAMENT METER 


Avoid a burn-out of your vacuum tube by know- 
ing the voltage conditions with a Sterling 
Filament Voitmeter. Another advantage is the 
ease in duplicating results and quick tuning. 
Sterling Filament Meters are of the magnetic 


yı 


4 
~ 


by Perfect 
End -Plates 


U.S. TOOL CONDENSERS 


Infinitesimally small dielectric losses in 
U. S. Tool Condensers. The end plates 
of Laminated Condensite-Celeron are non- 
porous, proof against all capacity leaks 
and non-warping. One of the details 
that make it well worth your while to 
insist upon U. S. Tool Condensers. Write 


type, flush-mounted, always reliable and make for booklet. 
a very attractive addition to any radio panel. U. S. TOOL COMPANY, INC 
0 0 9 0 
THE STERLING MFG. CO. 116 Mechanic St. Newark, N. J. 


2843 Prospect Avenue Cleveland, Ohio 


Grewol Detector 


Patent 


Fixed Adjustment k ae Applied for 
Don’t lose patience! There or direct upon $4.50 VARIOCOUPLER $4.50 


is a really efficient crystal 


detector — the GREWOL. $ 2 


Here is a distinctively high grade Variocoupler at an ex- 
ceptlonally low price. 

Check the following points and verify this claim. 

(1) Spider web rotor. The only means of obtaining min- 
imum coupling. (2) Pig tall contacts. (3) Bakelite tube. 
(4) Green silk wire. (5) No live brackets. (6) Improved 
tapa. (7) Dead shaft and no capacity effect in tuning. (8) 
180° dia av ba without the rotor being submerged 
in stator field. 


THE HARTMAN ELECTRICAL MFG. CO. 
Mansfield, Ohio 


Fixed on the most sensi- 
tive spot. 


Best for reflex circuits and crystal 
sets. Gueranteed not te burn out. 


RANDEL WIRELESS CO. 


4 Central Ave. Newark, N. J. 


Please refer to PopULAR RADIO when answering advertisements. 
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Free Parts for Your Radio Sets! 


Your choice of these valuable premiums, 
free to you as a reward for securing only a 


few subscriptions to POPULAR RADIO 


A FEW moments of your spare time 

spent in bringing PopuLaR RADIO 
to the attention of your friends and 
acquaintances will yield you big re- 
wards. Never before have we been 
able to offer such attractive and liberal 
premium values as these. 


Glance over this broad list of radio 
parts and equipment that you can 
secure FREE, merely by introducing 
POPULAR RaDio to some of your friends 


and acquaintances who will appreciate 
the opportunity of subscribing to this 
most interesting and helpful magazine. 


Show this copy of PoPULAR RADIO to 
other radio fans. The pages of the 
magazine will speak for itself. Then 
send us the names of your friends, with 
$3 for each yearly subscription, and 
take your choice of any of the following 
premiums. They'll come to you ab- 
solutely free. 


Any One of These for 2 Subscriptions: 


Dubilier Ducon, and choice of any three Dubilier 
Micadon Grid Condenseis of the following capacities: 
-00025; .0005; .001 or .002. 

Pudlin Tubular Grid Leak (2 megs.); Dubilier 
Micadon Grid Condenser .00025; Cutler Hammer 6 
ohm Rheostat, and one Alden Napier Socket, choice 
of either 201A or WD-11. 


Three Pacent Jacks (one single circuit and two double 

circuit). 

Bakelite Panel, size 7 x 18 inches. 

2244 volt B Battery, large, choice of Burgess or 
Eveready. 

One copy of Ballantine's Radio Telephony.“ 

Cutler Hammer 30 ohm Rheostat and choice of 
one Alden Napier Socket: 201A, 199 or WD-11. 


One copy of PopuLarR RADIO's new handbook: How to Build Your Radio Receiver.“ 


Your Choice for Only 3 Subscriptions: 


Bakelite Pancl, size 7 x 24 inches. 

Set of Mounted De Forest Coils; 35, 50, 75. 

Amsco Compensating Condenser and choice of any 
one Alden Napier Socket: 201A, 199 or WD-11. 


“Scientific” 


Two Cutler Hammer 6 ohm Rheostats and one 


Cutler Hammer Potentiometer. 


Diode Dry Cell Tube and Cutler Hammer 6 nhm 


Rheostate 


Headset. 


Big Value for 4 Subscriptions Each: 


Lefax Loose Leaf Radio Handbook with full year's 
free supplement service. 

Sleeper Variocoupler with switch lever and points. 

Cardwell 21 Plate Condenser or General Radio 
23 Plate Condenser. 


Cardwell or Se-Ar-De 17 Plate Condenser. 
Cardwell 11 Plate Condenser and Pacent Jack. 
U. V. 200 or C. 200 Vacuum Tube. 

"Ampl Tone” Phones. 


Free With 5 Subscriptions Each: 


Cardwell 43 Plate Condenser. 

Spiderweb Coil and Mounting. 

Brandes or Holtzer. Cabot No. 4 National Phones. 
Amertran Transformer. 

Atwater Kent or Sleeper Variometer. 


LL premiums will be sent prepaid, immedi- 
ately on receipt of your orders. If you 
Want some particular part that 1s not listed 
here, write us and we'll tell you how many 
subscriptions you'll need to get it free. Or 
if you prefer cash commissions, just drop us a 
postcard asking for full particulars. 
Renewals of old subscriptions or extensions 


U. V. 201A or C. 201A Vacuum Tube. 
U. V. 199 or C. 199 Vacuum Tube. 
WD-12 or C. 12 Vacuum Tube. 
WD-11 or C. 11 Vacuum Tube. 


of present subscriptions count the same for 
you as new subscriptions. In other words, 
any subscription you receive entitles you to 
your reward in cash or in premiums. Simply 
send us $3 to cover each subscription you take 
and we will send you your premiums. 

Start today, and you'll have your required 
number of subscriptions in a jiffy! 


POPULAR RADIO 


Dept. 21 


9 East 40th Street 


New York City 


Please refer to POPULAR RADIO when answering advertisements. 
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AV 50.25 RADIO “B” 
SENECA Pad _ BATTERY 


Absolutely Quiet Dry Charged 


The Seneca 24 Volt Radio B Battery is designed and con- 
structed for long life, absolutely quiet and uninterru 
sercice, its separate cell assembly prevents current Parage 
common to other types. Seneca Batteries are shippee DRY 
with FULLY CHARGED PLATES and are ready for service 
immediately after addition of acid, without initial charging. 
They guarantee successful RADIO OPERATION. nd 
for yours today, if not satisfactory, return in 30 Days and 
money refunded. 


Jobbers and Dealers 


write for discount 


SENECA BATTERY CORPORATION 
1525 Main Street - - Buffalo, N. Y. 


Full set A, B, C and D coils made exactly arron 
to Cockaday’s specifications. Full size blue prints an 
illustrated instructions with each act. 

Materials for standard Four Circuit Tuner— 
panel, coils, condensers, verniers, grid leak, vernier 
rheostat, socket, jack, dials, „ posts, 


busbar wire, spaghetti, etc. (no tubes or phones). 


Complete for $11.65 


NEW TYPE COILS 


For improved Cockaday Tuner—double $ 4.00 
silk covered wire wound on hard rubber 
or bakelite tubes. per set 


Postage a Iditional on all orders 
Send no money. Order by post card, pay the post man. 


RADIO SURPLUS STORES 


HELENA, MONTANA 


Dept. B 


Diamond Weave Variocoupler 
An R. M. C. Product 


Seven-eighths of windings are in mid-air, thus 
reducing dielectric losses to a minimum. 

Diamond Weave Construction reduces distrib- 
uted capacity to a minimum. 

The R. M. C. Variocoupler has a wave range of 
150 to 600 meters. The Variometer is the same 
size and general construction as the variocoupler, 
and has a variance in inductance of 300 meters, 
Outside diameter of primary windings is 434"; of 
secondary, 3M: extreme length 514”. 

These R. M. C. products will greatly improve any 
circuit where a variometer or variocoupler can 


Varlocouploo eee 
Varlo motore eee 


THE RADIO MANUFACTURING COMPANY 


of Springfield, Massachusetts 


SPEAKER . SET 
$18.50 $4.50 


ROYALE Ore” 


KING OF ALL 


A complete loud speaker of 
superior qualities. Will 
reproduce music or speech 
with no distortion. 


No extra batteries re- 
quired. Will operate at 
one or more stages of am- 
plification. + 


Comes complete with 6 


foot cord. 24” high— 14“ © 


bell—Crystaline Finish 


Loud Speaking Unit 

with special phono- 

graph attachment 
$8.00. Can be attached to any horn 
or phonograph arm. 


We are the makers of the “‘Royalfone”’ 
King of All headsets at $4.50. 


Royal Electrical Laboratories 
Dept P. R., Newark, N. J. 


97 Dwight Street 
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Clear and Sweet 


You’ve tried many expensive 
tricks to improve reception 
on that set of yours, but do 
you know that for the cost of 
one necktie vou can get real 
results ? 


The ORIGINAL 


COMSCO COMSCO 


AUTOMATIC BULL DOG 
GRIP PLUG 


(Licensed Under Pat. Pend. Serial No. D 8010—No. 578540) 


IS THE LAST LINK IN 
PERFECT RECEPTION 


The COMSCO AUTOMATIC BULL DOG 
GRIP PLUG is very simple to operate. Con- 
necting tips are inserted by a single touch, 
while with the flip of a small knob the tips 
slide out easily. 

WE GUARANTEE THAT THIS PLUG 
saves you from short circuits and battery 
kicks. No more burned out phones or ruined 
transformers. No more broken finger nails. 


— 


For one pair phones $1 80 
For two pair phones $1.50 


FOR SALE AT YOUR DEALER 
Otherwise send purchase price direct) 


to us and you will be supplied. 
GENERAL INSTRUMENT CORP. 


123 LIBERTY STREET 
NEW YORK CITY 


a Reliable i” 


PO OG IS ou 
Results Are Sure With RELIABLE Goods 
And it’s casy to get such goods—anything you want in radio 
equipment. Big complete stock—everything guaranteed; quick 
right prices. And you're sure ils reliable when it comes 
from Andrae. Get our complete catalog—free 


JULIUS ANDRAE & SONS CO. 
127 Michigan Street Milwaukee, Wis. 


service; 


““Push-Pull’’ 
Amplifying 


Transformers Amplify the 


MODERN Way 


The Pusb-Pull' method of amplification is the latest and 
at method. Used in addition one or two stages of audio. 


test bulletin, hook-up and complete information on request. 
MODERN Transformers can be used with all standard tubes. 


Modern 10 to 1 


This type ie especially recommended for the most satisfac- 
gory o ation in a 2. at e using either two 4 to 1 
ormers or a 10 to l on the first 
stare and a (to 1 on the second stage. =a 
s latter arrangoment yields great- 
er volume. 


The Modern 
Electric Mfg. Co. 
Dept. 702 Toledo, Ohio 


LOUD SPEAKING 
CRYSTAL SET 


Stations brought in from over 1000 miles and music heard 
all over the room right from your present crystal set with 
the STEINMETZ AMPLIFYER. Get our complete catalog. 


STEINMETZ WIRELESS MFG. CO. 
5703 Penn Ave., Pittsburg, Pa. 


Are You the 
Boy We Want? 


We're looking for a few live wires, real go 
getters,” who can earn good jack“ in their 
spare time, taking subscriptions to POPULAR 
RADIO. Commissions in cash. Profitable 
and enjoyable work. Easy as falling off a 
log. 


$31.50 in 2 Weeks 


is the record of a Philadelphia lad one of our 
part timers— whose motto is Do it now, and 
bring home the bacon.” Want me to prove to 
you that you can do it too? All right! Here 
goes—just fill out the coupon—and “let George 
prove it!“ 


Popular Radio, Ine. Dept. 28 
9 Fast 40th Street, New York City 


C’mon George! Whatcha got up your 
B siceve? Tell me how I can make some | 
extra money working for good old “Pop” 
1 Radio, in my spare time, and send me a | 
sample copy free. 
D | 
I Nil ⁵⁰˙¹ſ ³ð—SA ð 8 I 
Address’ ceiien oni | 


Please refer to POPULAR RADIO when answering advertisements. 
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SMALLEST LOOP ANTENNA 


All the well known advantages of 


the loop aerial are intensified in the 
Warren Radio Loop. So small you 
can slip it into a coat pocket, yet as 
sensitive as a much larger outside 
aerial with all its defects. Abso- 
lutely accident proof. -Write for 
the name of oe nearest 
Warren dealer and our Bul- 
letin containing latest hook- 


ups, TODAY. 


A-7339 300-700 meters: 18 pas — — 
Type 12820 1290. 8,000 meters) with honeycomb coil mounting. 
18 inches square—directional 


You have completed experimenting. You 

are satisfied at last with your hook-up. 

Now— panel it so that it will look well 

as well as work well! Have handsome, dur- 

able sides and top cut from this matchless 
material — 


bakelite-dilecto 


(A Laminated Phenolic Condensation material) 


Withstands amazingly every kind of radio abuse. Unaffect- 

ed by heat, cold, water, oil, steam, solvents and weather 

conditions. Highest in dielectric strength. Ask any radio 
dealer to obtain it for you, cut and drilled. 


THE CONTINENTAL FIBRE Co. 
Factory: Newark, Delaware 
Services on Bakelite-Dilecto (also Continental- 
Bakelite, Conite, Contex and Vulcanized Fibre) from 


New York. Woolworth Bldg. Chicago. Wrigley Bldg. 
Pittsburgh, 301 Fifth Ave.. San Francisco, 75 Fremont St. 
Los Angeles, 307 S. Hill St. Seattle, 1041 Sixth Ave., So 


Offices and Agents Throughout the World 
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A phone plus a 


FIBERTONE 
makes a beautiful 
musical instrument 


The highest tonal quality undisturbed by 
either metallic noises or distortion is best 
obtainable with a fiber rn. is one 
— fe the reason for Fibertone’s popu- 
3 nd the low ce for such fineness 
tion of the radio wor The 
3 crystalline nish of the Fibertone 
ts it for any place where the finer thinge 

t me aro seen. 


If your dealer cannot supply you write 
rect. 


FIBER PRODUCTS COMPANY 
34 Orange St. Bloomfield, N. J. 


FIBERTONE 


HORN 


EAGLE 


NEUTRODYNE 
Balanced Receiver 


Greater range, clearness and volume 
now attained by the perfect balance 
of tube capacities. As easily operated 
as a phonograph. Each Eagle Receiver 


individually tested. 
guaranteed. 


Unreservedly 


Licensed by Independent Radio Manufacturers, 

Inc., under Hazeltine Patent No. 1,450,080, da ted 

March 27th, 1923, and other patents pending. 
Write for Illustrated Booklet 


EAGLE RADIO COMPANY 


18 Boyden Place Newark, New Jersey 


Please refer to POPULAR RADIO when answering advertisements. 
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GP SON Free RADIO 


VACUUM — 
Tone Tested TUBE SET Q 
Radio Headsets 


Can receive 100 Qi 
miles and more 
Rush your name to 
learn how you can 
geta Vacuum Tube 
Radio Set ABSOLUTELY 
FREE. Don't delay. write today for 
FREE RADIO PLAN 


HOME SUPPLY CO. 
Dept.240 131 Duane St., N. Y. C. 


Carter 
= = — S “HOLD- ¢ 
T cope NO. 104 TIT re Jack 


Phosphor Bronze Springs. We 3 **Micarta 
insulation. P. re sily act point Ask your 
dealer. Write for cata 


post PAID 7 } 


El t- iced firat quali headset on the market today. 
TH anbat wi pri headsets pad Phea twice our 1 price. Return 
ours if not Bethy Our written guarantee protects 
e . . 

o day order is received. Ack for our 


Free Catalog of Radio Parte 


EDSON RADIO SALES CO. 
2 Elmwood Providence, R. I. 


RE-NU 
REFILLABLE 
RADIO - B - BATTERIES 


Your B' battery is as strong as the weakest cell: if one 
cell tn a sealed-in battery becomes defective, the whole bat- 


wue lor ude Antenne 
beet Kue Copper Wire 
SU- NOT A LOOP Te 
BUT A FULL SIZE ANTENNA. 


ten double: tone getting far seatenns m 
senes with ourude antenna 


coli 
tery is worthless. With a RE-NU refillable battery, one or * 
more cells may be instantly removed and fresh ones inserted. POSTPAID = Unaffected by Wind- Rain- Sleet- Lightning 
Pent unit cells 4755 N can be Pine ye eSa few INTER 81 T 5 
cents in every city an wn, thereby reducin rour tery NTER- 
costs to a minimum. O LOOSE Èc INNE ONS. INTER-STATE SIGNAL (8), COLUMBUS E SIGNAL (B), COLUMBUS, OHIO 


Made in polished Ber y finished e to match 
most expensive set, equip with hard rubber binding 
vermon: and rubber fee 

Furnished oniy in the 2275 volt size, tapped for 165. 18. 
19%, 21. and 22% volts 
i Absolutely guaranteed or money refunded. Immediate 
eliveries 
8 $4.00 postpaid in U. 8. A. Cash with order or 


STEINER BATTERY CO. 
LANCASTER, OHIO 


PERFECTONE 


As the name implies, its perfect tone enables its lis- 
teners to visualize the performers and to feel their 


presence. Write for details. 


PERFECTONE RADIO CORP. 
488-490 Broome St. New York 


WeOffer Cash for Your Spare Time 


MAL the little coupon today. It will 
mean money to you. 

For every subscription to POPULAR RADIO 
that you send us, we will reward you liber- 
ally in cash commissions. 

Many of your friends and acquaintances 
will be glad to subscribe to PopuLar RADIO 
when they see what a helpful and interesting 


Entire Surface Sensitive 
The Recognized stsaderd 
Rectifie 


Used all Over The World 
Hundreds of Thousands of Satisfied Users. 
Rusonite Has Revolutionized Crystal Radio 


Reception. magazine it is. You can do your friends a 
F good turn and at the same time make money 
mounted See for yourself by taking their subscriptions for 


RUSONITE CATWHISKER 14K. GOLD 
Supersensitive: will not oxidize 
Price 2 


Order from your dealer or direct from 


Rusonite Products Sorporation 
ark Row, New Y 


POPULAR RADIO. 

Mail the coupon today for full particulars 
and a free sample copy. 
— wens ee ee BSB Ee ae EB as ERM ED 
POPULAR RADIO, Dept. 26 

9 East 40th Street, New York City 


Please tell me how I can make money in my 
spare time taking subscriptions to PoruolAR RADIO. 
Send along a sample copy for me to work with; 
also other necessary supplies. 


RADIO WALL MAP 10c 


Up to date, gt off the preas. Shows call letters, location, 
wave length, and kilocydes of all radio broadcasting 
stations also American Relay divisions and radio districts. 


Complete with scale for measuring distances. Size 28 x34 
inches printed in three colors. Postpaid for a dime. 


OZARKA, INC. 
865 Washington Blvd., Chicago 


2 2 6 „ „„ „„ „ „% „„ „„ „„ „%% „ „ „ „ „ „% „% „„ „% „% „% „%% „%% % „%% 6% %%% 6 „% „66 „%% „% %% „„ „% „„ „„ „„ 
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WO rds Greatest\ 


meler and Read Every Word of the Special 
3 New Year’ s Offer Then Ac 


I — sD 2 PULAR Fan Readers will pr thi 
hey win famous 2-year 


BATTERY 
CHARGER 


Compare These Prices: 


Special 200 Hour Recharge- 6 Volt 60 Amp.. .$8.50 

able Storage Batteries 6 Volt 80 Amp. 10.00 

2 Volt for by D. 11 and 6 Volt 100 Amp. 12.50 

12 tube $5.00 6 Volt 120 Amp.. .14.50 

Buy the FF charger—a success for many 4 Volt for U. V. 199 tubes 8.00 6 Volt 140 Amp. 16.00 


years. Simple—shockproof—self exciting— 
automatically tapers charge. Attach two 
wires turn switch—a jitney and a few hours 
charges the battery. No fluids to spill or 
corrode—no expensive parts to replace. Sat- 
isfaction guaranteed. Price $15 to $28. Look 
for the FF—buy none of the imitations— 
write for literature explaining many exclusive 
features, also name of dealer who can furnish 
the genuine article. 


The France Mfg. Co. 
10444 Berea Road Cleveland, O. 


Send No Money 


. New Year's Offer 
Clip aod mail this ad with your World battery order 


vod get this hydrometer and B” battery free. S“ 
cash in tull with order. 


W ORLD BATTERY CO. 


Dept. 3, 1219 So. Wabash Ave., Chicage, ILL 


World 
KEEP A RECORD 


Programs—Stations Heard 
Dial Adjustments 
Changes in Set 
Weather Conditions, Etc. 


Use the 


ISTEN-I 


RADIO RECORD 


REGISTERED U.S. PAT. OFF. 
THE ONLY “LISTEN IN” BOOK 


Flexible cloth binding. Gold stamping. 160 pages. 
Printed on Bond Paper. Contains introductory 
article Ho to Receive Radio Broadcasts” by Lloyd 
C. Greene, Radio editor Boston Globe. Many Radio 
Hints and Tips. Complete list of Broadcasting 
Stations and double page map of United States. 


PRICE 75 CENTS 


At Your Dealers or Sent Prepaid on Receipt of Price 


LISTEN IN PUBLISHING CO. 


110 Main Street 
CAMBRIDGE MASS. 


6/ 


Distance & Volume 


are found in 


RayCoils 


RayCoils “A” for 
einartz, Ray 
Coils “B” for RCS 
and Ultra Audion 
Circuits, RavCoils 
“C” for RCS,Ultra 
Audion and Tuned 
Frequency 
Circuits. 
“D” for Neutraliz- 
ing Circuits 4 & § 
Tubes. 


Use the RCS Circuit with or without 
Radic Frequency for Simplicity in opera- 
tion and results. Not equalled by any 
set for volume and distance. 


$2. 
2. 
2 
2 


A 
B 
C 
D 
7 


ils in Separate Box 
With Wiring Diagram 


Working Blue Prints of four sheets 12 x 18 of all 
standard circuits. such as The Variometer, Reinartz 
and RCS one and three tube sets. 50 cents a set. 


If your dealer cannot supply you, send direct to us 
55 will mail them post paid anywhere in he 


R. C. SCHOONHOVEN 


Major Q. M. R. C. 
ELGIN, ILL. 


Please refer to POPULAR RADIO when answering advertisements. 
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Noiseless - Permanent 
4 to 10 Megohms 
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condenser 
35¢ baie 


Grid Leak I have tried 


is the best 


— SAYS FLEWELLING — 


E. T. Flewelling, inventor of the famous Flewelling 
circuit, recently tested a number of Bradleyleaks in his 
laboratory and after a thorough test writes as follows: 


ri 
| 
| 
“The radio market has been sorely in need of ap- 
paratus of such a high type as the Bradleyleak, and I 


feel that you are to be congratulated because of the 
action of this grid leak as shown under test. I do not 
hesitate to say that, so [ar as my tests are concerned, 
it is the best grid leak that | have tried and the only 
leak that comes anywhere near approaching the ideal. 


It is a high-grade piece of apparatus in every respect 
and I am only too glad to congratulate you again.” 


Mail this Coupon —Today! 
ALLEN-BRADLEY CO. 
276 Greenfield Ave., Milwaukee, Wis. | 
Please send me your folder describing the | 
Bradleyleak and its construction. 


Nĩr ae ae T Ave. 


l 

p 

l 

l 

| 

i Ka,. E T | 
L 


— 


The Bradleyleak is the result of 20 years experience 
in the manufacture of graphite disc rheostats. It con- 
tains no carbon or metallic powder. It is distinctly a 
disc rheostat. A smooth range from 14 to 10 megohms 
is obtainable without steps or jumps; by simply turn- 
ing the adjusting knob, The Crosley laboratory found 
it unaffected by atmospheric conditions. 


Many of the new circuits, such as the Flewelling or 
other highly-selective circuits, work best when equip- 
ped with the Bradleyleak. Try one on your radio set 
and you will be amazed with the improved operation. 


Is Your Grid Leak Correct? 
ike following table gives the approximate values 
of grid recommended 


leak resistance by vacuum 
Controlling Apparatus tube man 
Audion( DeForest) DV-6, 2 Megohms 
= 
299 - 20 § 
Wiscensla  C-301-A 2 
v UV-199 2 to 5 Megohms 
UV-200 2 
Manufacturers of graphite compres- UV. 201-A 2 
WD. 11 or more 
WD.12 3 Megohms, or more 


Please refer to POPULAR RADIO when answering advertisements. 
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This Little Box Brings Maximum 
Efficiency to Your Receiving Set 


Since the Cutler-Hammer Engineers announced 
the C-H Variable Grid Leak, thousands have 
learned the secret of grid control. This little in- 
strument makes it possible for the grid condenser 
to discharge at just the proper rate for maximum 
reception, and is built with watch-like precision to 
give perfect results. It is quickly installed in any set 
without additional wiring—the short link to the 
grid post (adjustable to any position) assures max- 
imum efficiency and the long insulated shaft makes The c 
adjustment from the front of the panel easy and 


accurate. 


denser. 


Put one in your set today! But insist on the C-H trademark and 
the orange and blue carton, for the grid circuit is the most delicate 
in your set and only the most precise instruments can be used with 
safety. Here the faint electrical pulsations are brought direct from 
the aerial to start through the process of amplification that finally 


The C-H Variable Grid Leak is 
mounted on the grid posi- where it 
belongs. This allows a short grid lead 


r maximum efficiency and t long insu- 
shaft to the panel pretents body) noises. 


makes them powerful enough 
to violently vibrate a «loud 
speaker’? diaphragm. False 
fluctuations induced by poorly 
constructed or improperly 
designed apparatus are mag- 
nified thousands of times. In- 
sist on the grid leak by the 
Master Builder’? and be 
certain cf success. Sold by 
dealers everywhere. 


THE CUTLER-HAMMER MFG. CO. 


Member Radio SectioncAssociated Manufacturers of Electrical Supplies 


MILWAUKEE, WISCONSIN 


“BUILT BY THE MASTER BUILDER” 


GRID 


75. 
Ayr 


-H Variable Grid 
Leak is fully adjustable 


to care for any grid con- 


Instruments of Guaranteed 
Quality Assure Success 


in Radio 


The C-H 4 Ohm Vernier Rheu 
stat — Perfect detector tube control. 
Also furnished without vernier for 
amplifier tube control. 


The C-H 30 Ohm Radio Rheo- 
stat For control of the ', ampere, 
“UV201A-C1A” lype receiving 
lubes and the UV 199-C299"" type. 


The C-H 125 Ohm Radio Rheo- 
stat— he rheos‘ai that makes it 
possible to use a 6V storage cell with 


the UV 199 or C299 tubes. 


The C-H Variable Resistance 
Unit — Aach it fo your present 4 
ohm rheostats to ol-tuin the required 
30 ohms for the new tubes. 


The C-H Radio Potentiometer— 
The potentiometer with the 
resistance unit that does not 
wear and cannot be dis- 
placed under con- 
stant usage. 


LEAK 


PRESS OF WILLIAM GREEN, NEW YORX 
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The phenomenal expansion of the 
radio industry, and the universal 
and ever-increasing appeal of radio 
represent an outstanding develop- 
ment of the present century — for 
this industry has grown front in- 
fancy to maturity in a space of but 


two years. 
® 0 0 


Brief) jayted, there is today a 
necessity for 


—A radio receiver providing super - selec - 
tivity—the ability to select the station you 
want - Whether or not local stations oper- 
ate. A selectivity which goes to the 
tħeoretiest fimits of the seience. 


— Super-sensitiveness — meaning volume 
from distan: n - long with celec- 
tivity. 


—Improved acoustics—ineore faithful re- 
prods trou of broadcasted voice and muste 
than has ever been possible betore, 


— %, a." recefvers—a new de- 
voie: ie tee ab receiver which, no 
latter How Wee, wiil 1101 intertu re 
with vat: ichn,  eniay ment, 

ore s: amplified aperang = 4 SUper-re- 
1 * 'r res guiri Tyr Do tech aiea! „il, thu. 
a the preuteot ie haeveinents ot Cie 
tertimment zum . itely averbable to al 
members oi the .nu. 


casting stations and radio receivers multiply. 


TO ger E 


—A receiver for the apartment hoali 
populated districts, requiring neither g 
uor ground connection, 


— Another type of improved 80 
the suburban districts, equally capa 
that above, for use where the erecti@ 
an aerial presents no problem. 


e 0 
3385 : : 2 
Painstaking search in quest of 
ideals has led to new discoveg@ 
setting new standards of excelle 
and performance — discoverig 
which have established: pa 
First--that jinproved acoustics are possi- 
ble —a matter of scientific research and 
not of haphazard design for truly melod- 
TEES reception, 


Second — that dry battery operated sets 
can be so desigred as to give both pol- 
ume and d' tance. 


Third—tiat the regenerative receiver is 
Sta 4 e tonarked tnprovement pro- 
viding selectins.) sensitiveness and sim- 


phietty of operanon hitherto deemed ims 
possible O ou coamplehment, I 


Juurih — War tue Duper- Hleterodyne—the 

hitherto comphbeated dey tee requiring 

eogineeringr 8 to operate — could be j 
vastly geproved: -tnproved in sensitive- 1 
Ness oana eite =-and dimpliſied 80 1 
that the veny povice und the layman H 
eould enter nes io ons of entertainment i 
and debin 1 


Watch For Further Announcements 


Radio Corporation of \ucrica 


233 Broadway, N. V. C 


Radiola 


REG. U. $. PAT. OFF, 
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Suies Onkers: 
10 So. LaSalle St., Chicago, Ih. l 435 CGCaitornia Mt.. San Francisco, Cal. l 
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Vers a Radiola 


New and Revolutionary VI oe 
Radio Achievements 
in the nw Radiolas 


improved 
r antenna 
selective. 


“a 


Radiola Su 
—animproved 
Heterodyn Eh 
tive and nee 
ing. With 
and no 
nection, 


f 
Re 


— a 
r F 


Sor, 


Nadiotrons, headphones, and Radiola 
oudspeaker aes p type FH or UZ 
1320.) Everything except antenna and 
batteries, 22 6 2s « « «8160 


Radiola X— 
selective and 
non-radiating. 
Remarkable for 
distance recep- 
tion. 1 
type loudspeak 
er. Complete 
with four WD 
Radiotron z 
everything e. 
cept 


~ 
> 
~- 


A Pie o an * 
cis 
`~ aA s 
| pA L 
3 
4 


Port- |= 2 — 
n mahogany finished cabinet, with 
a Loudspeaker. With six UV199 Radio- 
but without batteries. . $286. 
Same as above, but without Radiotrons or 

udspeaker : A Š è - $220. 


a 
= — m _, 


į adiola Regenoflex, a modified Radi- 
» Ola X. With four WD-11 Radiotrons 
) Sanica 

Wüudspeak- 2 
sr but less N 
attreries: i ; 
and anten- 4 
na. $206, 7 


Same as =x 
Sa re Ay st hy above, but e 
— — without J 
Ra diottons h A 
and Loud- ie 


speaker$150 AN a 


his symbol of 


quality is your 


protection, — 
e a 
Radio Corporation of America 
Send this coupon for an illustrated Sales Offices 
booklet that tells the story completely, 233 Broadway 10 So. LaSalle Street 433 California Street 
with detailed description of every set. New York Chicago, Illinois San Francisco, California 


RADIO CORPORATION OF AMERICA 
Dept. 43 (Address office nearest you.) 
Please send me your free Radio Booklet. 


Name 
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The men who developed 
radio used the Navy 
Type headset for their 
delicate experiments. 

— — - 

Its fine construction, 
matched tone and shield- 
ed cord caused them to 
single it out as the one 
headset for truly accu- 
rate work. 


The shielded radio fre- 
quency cord—an exclu- 
sive feature—eliminates 
“cord capacity howls.” 
The leads are encased in 
a metal braid that is 
continued to a third 
terminal—grounding all 
metal parts of the re- 
ceivers and assuring 
purest tone. 


All Brandes products 
are sold under a mon- 
ey back guarantee by 
reliable dealers every- 
where.’’ 
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Built to Grace a Drawing Room 


Grebe Broadcast Receiver 
Type CR-12. A 4-tube Re 
ceiver combining Regen- 


ti d 
Tuned R.P. 31752 


lAccessories extra) 


| “There le no calamity HAT delight for all in the ever-fresh 
) greater than discontent: : h à 

A no vice more sickening programs during the long, wintry 

~Lao Tro. e ’ i 
( b evenings to come. Today's broadcasting 
9 a S — better than yesterday’s; tomorrow’s more 
Grebe Receiver, acquire r . 9 r r 

V one for thyself. fascinating than today's. Tune in on this 


N Pity if realm of entertainment, with a 
| Am, REB Broadcast 
7 0 Receiver 


4 6 
A 1 . Supplied in two types, each an Instrument 
J 


of rich, dignified beauty—the product of 
more than ten years of skillful development. 


CR-12 is a 4-tube Instrument in which are com- 
bined Regeneration and Tuned Radio Frequency 
Amplification. 


CR-14isa popularly- priced 3-tube 
dry cell Receiver employing 
Regeneration. The sockets accom- 
modate UV- 199 or C- 299 tubes 
without adapters. 


Both have beautiful wal- 
nut cabinets, employ 
concealed dry batteries 
and are extremely sim- 
ple and economical to 
operate. Ask your quality dealer 
for a demonstration, or write us 
for full particulars. 


AEA 


A. H. GREBE & CO., Inc. 
Van Wyck Blvd., Richmond Hill, N.Y. 


Western Branch: 451 East 3rd Street, 
Los Angeles, Cal. 


$ 
Grebe Broadcast Receiver ( 
Type CR-14. A3-tube Re 
ceiver ofexcep- 
tional value $1100 Licensed under Armstrong 
( Accessories extra) U. B. Pat. No. 1,118,149 
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THE next issue of PoruLak RADIO will con- 
tain an important contribution to the art and 
to the practice of radio—a complete, detailed 
“how to build” description of the latest product 
of the technical staff of this magazine—a sim- 
plified and extraordinarily efficient neutrodyne 
receiver. 

* „ „ 

Tris new development is a non- regenerative 
radio-frequency set. It has been designed by 
Albert G. Craig, the assistant technical editor 
of PopuLAR Rapio, with the assistance of the 
technical editor, Laurence M. Cockaday, the 
creator of the famous four-circuit tuner, or 
as it is now internationally known, the ' ‘Cocka- 
day Circuit.” 

t „ „ 

Tests of this new receiver, which have been 

carried on over a period of several months, have 
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what advertisers have paid 
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HOW POPULAR RADIO HAS GROWN 


THE EDITOR 


revealed three outstanding features that will 
commend the set to radio fans: 
1. Exceptional sensitivity for long-distance 
Work; 
2. Remarkable clarity of reception; 
3. Ease of construction and operation. 


* * * 


Ir is not at all unlikely that this new re- 
ceiver will take its place with the best and 
most popular of the sets that have first been 
announced to the radio world in the pages of 
Porutar RADIO; How to Build the New Arm- 
strong-circuit Receiving Set” by L. M. Cocka- 
day, (September, 1922) ; “How to Build a Real 
DX Receiver” by L. M. Cockaday. (January, 
1923): “How to Build the New Four-circuit 
Tuner” by L. M. Cockaday, (May, 1923) ; How 

(Continued on page 6) 


IN 22 MONTHS 


Some idea of the remarkable development of this magazine since the May 1922 issue 
which was the first one published) up to and including the March 1924 issue (which 
you are holding in your hands) may be obtained from thts illuminating chart—which 


is one of a series that have been prepared 


by the business office as graphic evidence 


of the mayasine’s rapid increase in size, circulation and influence. 
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Conceived, designed and constructed to remedy 
the faults inherent to the ordinary loud speaker 


The radio reproducer that permits your receiving 
set to perform at the best. It is ALL THERE—the 
volume, the quality, the control, that you’ve been 
seeking and that you haven’t been able to find else- 
where—you’ll notice the difference instantly, when 
you plug in a Magnaphone. 


What THOMPSON 


Means 


After 14 years ex- 
perience Thompson“ 
means a great deal in 
commercial and gov- 
ernmental Radio Ap- 
paratus. It will mean 
even more in Radio 
for the home. 


Cone shaped bakelized fibre diaphragm, vibrating 
equally over its whole area,—two-to-one driving arma- 
ture, reducing the permissible air gap 50 per cent.— 
laminated magnetic pole pieces,—individually and 
together forming a structure giving results so incom- 
parably superior as to make the Magnaphone the 
choice of those who demand the best. 


Price $35.00 
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The Thompson Neutrodyne' 


The Neutrodyne“ as a type is admittedly the last 
word in radio receivers. The Thompson ‘Neutro- 
dyne” has all the advantages of the type plus the 
engineering skill and experience of one of the oldest 
radio organizations, one which has produced a major- 
ity of the high-grade commercial and government 
types of radio apparatus. To hear it is to realize the 
great difference even in various Neutrodyne“ sets 
yet the price is only $150.00 
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At Good Dealers Generally 


R. E. Thompson Manufacturing Co. 
150 Nassau St., New York Jersey City, N. J. 
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PAGES WITH THE EDITOR 
(Continued from page 4) 


to Build a Tiel Radio- frequency Receiver” 
by L. M. Cockaday, (August, 1923) ; “How to 
Build the Haynes DX Receiver” by II. M. 
Cockaday, (September, 1923); “How to Build 
the New Regenerative Super-heterodyne Re- 
ceiver” by L. M. Cockaday, (November and 
December, 1923); “How to Build the Improved 
Four-circuit Tuner“ by L. M. Cockaday, 
(January, 1924), and “How to Build a Three- 
tube Reflex Receiver” hy Walter A. Remy, 
(February and March, 1024). 


* * * 


Reapers of Porurar RADIO will be inter- 
ested to learn that S. Gordon Taylor, whose 
essentially practical and helpful articles have 
been featured in this magazine, has just joined 
the technical staff. Mr. Taylor started out as 
a real “ham” fifteen „cars ago, and has been 
a contributor to numerous publications since 
then. He has taken special courses at both 
Columbia University and New York Univer- 
sity,and is a licensed commercial radio operator. 

* „ „ 


Wu,“ asks a practical- minded reader, Mr. 
C. Hartz of Minnesota, “are radio circuit dia- 
grams always drawn left-handed? Why aren't 
they drawn the other way around, from right 
to left. so that the parts are indicated as they 
actually go into the set?“ 

„ „ * 


PoruLAR RADIO wonders why, too. Certainly 
it would appear to be more sensihle to reverse 
the standard arrangement, (who originated it 
anyhow”) and to draw the circuits “the other 
way around” as Mr. Hartz suggests; certainly 
this would seem to be a more practical plan— 
particularly for beginners. 

x „ „* 


of the proposed new ar- 
A home-built radio 


Tur advantages 
rangement are obvious. 
receiver, for example, is always wired from 
the back of the set: the experimenter, there- 
fore, has to go through the mental process of 
reversing the conventional diagram when he 
does the wiring, because the wiring progresses 
from the antenna and the ground connections 
at the right, through the tuning units to the 
amplifier units at the left. The conventional 
wiring diagram starts with the antenna and 
ground connections at the left, and ends up 
with the amplifiers at the right. 

Why not make the diagram read exactly as it 
applies to the set? 

* „ „* 


Tit best way to find out what the radio 
fans think about the proposed new arrange- 
ment of circuit diagrams is to test it out and 
let the fans decide for themselves. In the next 
issue, accordingly, the article describing how 
to build the new and simplified neutrodyne re- 
ceiver will be illustrated with a circuit dia- 
gram that is exactly the reverse of the con- 
ventional—and which will indicate the various 
parts and connections in the order in which 
the experimenter actually makes use of them. 
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THE opinions of our readers on this innova- 
tion are cordially invited. 
* „ * 

Just as we burst into print with the assur- 
ance that “if you see it in PopuLAR Rapio it's 
so” some observing reader is destined to call 
our attention to an inaccuracy that covers us 
with confusion. In justice to our readers, the 
only honest course is to admit the errors 
frankly. Here are two corrections—for which 
we extend thanks to the good friends who 
make them. 

t „ * 

THE first comes from Harry Goodall of 
Chicago, who writes: In the list of broad- 
casting stations on page 97 of your January 
issue, station KFCL is listed as San Antonio. 
California. There is no such place in the 
United States according to the U. S. Postal 
Guide. Your list is the fourth one that I 
have seen that has had this mistake in it. It 
seems to me that some stenographer made a 
mistake in typing the list and others have 
copied from that incorrect list. This station 
should be in Los Angeles, California, for it is 
the Los Angeles Union Stock Yards station.” 

* * * 

THE second correction comes from Dorman 
D. Israel of Cincinnati, whose illuminating 
article “Amplification without Distortion” in 
the January number has attracted nation- 
wide attention. He states: 

In checking over the text of my article I 
have found one or two minor errors. On 
page 73, in the first column, there is an addi- 
tion sign consistently omitted from the denom- 


inator of the fraction. The three equations 

should be 

elas. Ee: KRI I, aR KEA Ry 
Nu Ry Lat R,- R, R FR; 


“On page 75, in the first column and third 
line from the picture, the text should read 
‘tube to negative filament, and adjust e, to give, 
etc.” At the top of the next column, the first 
two lines should be ‘first tube to negative fila- 
ment and adjust e, for normal plate current, 
etc.““ 

t „ „ 

IN response to hundreds of requests from 
our readers for actual-size working plans of 
the improved four-circuit tuner (described in 
our January, 1924 number), PopULAR RADIO 
has had prepared a full set of blueprints— 
including the actual-size panel -pattern, the in- 
strument layout and a picture diagram of all 
parts, showing the wiring. The set of three 
will be sent to readers, postage prepaid, upon 
receipt of $1.10. 


Editor, PoPULAR RADIO 


Exit Variocoupler 


Enter Erla Selectoformer 


The Best in Radio Equipment 
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er eee of Erla andio 


exclusive ability to amplify 
three stages out distor- 
ton, improves any set. 


“Tested Capacity” 
buying. 35c to 75c ea. 


Combines Improved Properties 
of Coupler and Wavetrap 


Again Erla contributes notably to radio ad- 
vancement. Erla Selectoformer, replacing alike 
variocoupler and wavetrap, greatly increases 
volume and selectivity in radio receivers, at the 
same time reducing cost. 


Selectoformer, as the name implies, operates 
simultaneous as a selector and transformer, pick- 
ing off of the antenna the one wavelengt 

desired and amplifying it to normal strength. 


Thus is avoided the interference common to 
receivers that depend for selectivity upon tun- 
ing the coarse antenna system. Also, because of 
the amplification brought to bear, there is elim- 
inated the loss of energy encountered in wave- 
traps of conventional type. 


With Selectoformer, distant signals come in 
loud and clear, even with powerful local broad- 
casting in progress. Tone quality, likewise, is 
greatly improved, through reduction of static 
and other disturbances. 


For complete details regarding this and other 
Erla improvements, including latest reflex cir- 
cuits, ask your dealer for Erla Bulletin No. 20, 
or write, giving your dealer's name. 


— Research Laboratories 
2515 Michigan Ave., Chicago 


ERLA 


Supreme peantyand strength 
arecombined in Erla sockets 

with hea aclin Erla pockets, 

into mou! ulded Bak Bakelite 88 
Many other advantages. $1 


Patented telescoping rim of 
Erla bezels fits any “ to K 
‚neatly screening open- 
ings required for tube venti- 
lation. Nickel or enamel, 


Reliable and clear reception 
is assured through the Erla 
fixed crystal rectifier, re- 
quiring no adjustment ‘and 
lasting indefinitely. List $1 


Erla semi-fixed crystal rec- 
tiher enables accurate ini- 
tial adjustment to individual 
circuit characteristics. o 
attention required. List $1 


Please refer to POPULAR RADIO when answering advertisements. 
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8125 
fully equipped 
($127.50 west of Rockies) 


New Kennedy Radio Receiver, Model V 
Simple to Operate—Selective— Mechanically Excellent! 
This new Model V Kennedy Radio Receiver has estab- | Mechanically, Model V bears the same high stamp of 


lished a high standard of tuning simplicity—combined excellence that has characterized Kennedy Receivers 
with the same precision aia selectivity. formerly during the past twelve years. In every detail of oon. 
associated only with the more complicated Kennedy structian the highest standards of precision and 
models. Added to this are all the characteristics of accuracy are rigidly adhered to. 


mechanical perfection that have made Kennedy “The - 


Royalty of Radio.” Model V is an exquisite piece of furniture. The cab- 


inet is of mahogany, hand rubbed to a beautiful satin 
Anyone can operate this new product of the Kennedy 1 nel e bed highly por 
Engineering Staff. After a preliminary setting has ene h ich 1 le h 1 elegance of afte 
been made, tuning is controlled by a single dial. =a 1805 Hee d stad E 1 e d as 
Dial settings are always the same for a given station, 1 thought and study, to provide comfort and ease 
N ot where oe eave may be operated or Th one. 5 ia 100 al 
the kind of antenna that m ; e price of Model V, completely equipped with a 
ais re tubes, dry batteries and individual Kennedy 3,000-ohm 
Model V is particularly free from “‘re-radiation.” It phones, with plug, is only $125.00 ($127.50 west of 


reproduces music and voice with unsurpassed purity Rockies)—marking it as a feature value in radio equip- 
and operates on any ordinary antenna—outside type ment. Other Kennedy models range from $285.00 to 
preferred. Embraces the entire broadcast wave range. $825.00 (slightly higher west of Rockies), completely 


equipped, including built-in loud speaker. 


See the new Kennedy Model V at your dealer or write 
us direct for fully illustrated literature on this an 
other Kennedy Radio Receivers. 


Selectivity is one of the outstanding features of this 
new Kennedy model. It will clearly differentiate be- 
tween distant and nearby stations only a few meters 
apart—local interference can in most cases be elim- 


inated as satisfactorily as with older Kennedy models. „ „„ Poet No Lite. 
THE COLIN B. KENNEDY COMPANY 
SAINT LOUIS SAN FRANCISCO 


Please refer to POPULAR RADIO when answering advertisements. 
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“A Remarkable Achievement,“ States One of the World's 
Great Scientists 


“I CONGRATULATE all wireless workers on the fact that in PopuLAR Rapio they have 
a publication which is absolutely independent of all commercial interests. This 
means a great deal in these days of propaganda. As a rule, I do not read many of 
the so-called ‘popular articles,“ but yours are so up to date and so authoritative 
that I am very glad indeed to get them, and the fact that they are so lucid that 
anyone can understand them without previous technical training is a remarkable 
achievement in vour field of work.” 
—RecinaLp A. FESSENDEN 


“Radio, the Open Sesame of Electricity” 


So states Dr. Willis R. Whitney—and few authorities are better qualified to say 

what mental habits are necessary for a scientist. Dr. Whitney used to be a professor 

in the Massachusetts Institute of Technology; during the War he was a member 

of the Naval Consulting Board; now he ts the head of the great research labora- 

tories of the General Electric Company at Schenectady. In the article (beginning 

on the facing page) he points out what these habits are and how radio ts helping 
to develop them in American young men. 
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Is Radio Changing 
Our Mental Habits? 


While the amateur is experimenting with his set he is ac- 

quiring something more than a mere technique; he is learn- 

ing how to think—and learning in a way that is significant 
both to him and to the world of science. 


By WILLIS R. WHITNEY, Ph.D. 


O a man whose business is scien- 

tific research one of the most im- 
portant features about radio is its 
promise as a training school for future 
scientists. 

The high-school boy who has been 
experimenting for a year or two with 
home-made radio sets probably has al- 
ready a better working knowledge ot 
electrical science than was possessed by 
the average college graduate of twenty 
years ago. He has awakened a wide 
group of scientific interests. He has 
acquired, almost unconsciously, many of 
the essentials for a life of useful scien- 
tific research. | e 

This seems to me a fact of extra- 
ordinary social and economic importance. 
We want America to go ahead. We 
want our industries to prosper and the 
inventiveness for which our countrymen 
are famous to continue. And we want 
the world to become a better place for 
our having taken a part in it. 


This means that we must have much 
Scientific research—even more research 
than we are doing now. It means the 
continual study of scientific problems 
carried on in hundreds of laboratories; 
sometimes because of definite industrial 
needs; more often, perhaps, because of 
love of knowledge for its own sake. It 
means, too, that we must provide a con- 
tinual supply of men who are com- 
petent to do thts work; men who are 
not only trained in the facts of science, 
but who have that equally necessary 
asset of inquisitiveness, who possess the 
undimmed curiosity and lively imagina- 
tion of those on whom the shackles of 
established precedent have not vet been 
fixed. 

If I were asked to set down what 
seems to me the most important single 
asset of a scientific research worker, I 
would say. I think, that it is just this 
attitude of free inquisitiveness, this will- 
ingness to start off into new lines of 


215 


216 POPULAR RADIO 


thought that no one has ever followed 
before. 
Think, for example, of the history of 
the transmission of speech over long 
distances. The first effort to do this, I 
suppose, was by finding men who could 
shout loudly, or by lining up a number 
of such men, and having them all shout 
at once. This way of doing it is still 
used, we are told, by some savage tribes. 
Other savages use drums or gongs. 
Travelers report that messages can be 
sent long distances in the African jun- 


—g— | 


eea 


— 


E 


Gilliams Service 
AN INTEREST IN RADIO 
DEVELOPS INGENUITY 
Experimenting with radio taught this New 
York fan, Mr. Henry Farkouh, enough in- 
ventivencss so that he built this entire receiv- 
ing set, containing three tubes, tuners, batter- 
ses and all, on a belt that he can fasten 
ground his waist. The antenna wires are 
rolled up when not in use. 


gles very quickly by being relayed in 
this fashion from one drum-telegraph 
station to another. 

Civilized men, some thousands of 
years ago, began a somewhat different 
improvement, the speaking tube. By 
confining the sound of the voice in such 
tubes, it was possible to transmit it 
through walls or over distances some- 
what greater than could be covered by 
a mere shout. 

Now all these devices—the man who 
could raise a loud shout, the beaten 
drum, the speaking tube, and (I might 
add) the modern megaphone—are per- 
fectly natural extensions of ordinary 
speaking. It required no great inven- 
tive genius. no really new thinking, to 
devise these things. 

But the next step did require new 
thinking. | 

If you wanted to work a speaking 
tube over a longer distance than usual, 
vour natural thought would be to make 
the tube larger. But this was not, as 
it proved, the actual path of advance. 
What was really done, was to make the 
tube smaller, to make it so small, in 


‘fact, that the tube part of it disappeared 


entirely and it became a wire. Then 
speech was sent through this wire in a 
totally new way. an electrical way. It 
became the telephone. 

The point of this is that the invention 
of the telephone came through a new 
way of thinking. 

Progress along the old lines of 
thought, the attempt, that is, merely to 
improve the speaking tube. would never 
have got us anvwhere. Some one had 
to break away altogether from this usual 
way of thinking and start out in a new 
way. 

Every once in a while this has to be 
done in any line of research and here is 
where the real research man proves his 
worth. He is the man who can escape 
from precedent and who has new knowl- 
edge, often before he has the problem, 
or who can attack whatever problem 
confronts him in a totally new way. 


POPULAR RADIO 


~ 
-A 
A 


Bureau of Standards 


A A 

ieri, tates > oe ^ 

<p eS 
— en 


-9 


— PaT T 


amagna] 


-v 4 


T 
' 
i 
i 

1 


es 


> "d Bn, J f v 
Adr = 4 “Ve 
. ahin K 
r 


SCIENTIFIC RESEARCH THAT ANY RADIO FAN CAN DO FOR HIMSELF 
Radio not only trains a man for scientific work, it gives him many opportunities 


to do valuable research for himself. 


Waith portable loops and accessories (such as 


this outfit of the Bureau of Standards) any radio amateur can make valuable obser- 

vations on the behavior of radio waves in the ether; on the effect of buildings, 

mountains and other obstacles on transmission; and on many similar problems the 
. truc solutions of which are still unknown even to the scientists. 


Scientific research might be defined as 
the continual search for the unexpected, 
the continual possibility of doing what 
was believed to be impossible—not only 
not considered possible, but frequently 
not even considered at all because at 
the time it was impossible to consider. 

The young man who enters science 
by the path of radio is exceptionally 
likely, I think, to retain this desirable 
open-mindedness and freedom from the 
rule of precedent. Most of the facts 
about radio have no precedents. Many 
of them are still unclassified or poorly 
understood and it is just such unclassi- 
fied facts in all branches of human 
knowledge which are the most interest- 
ing and which give us, when they are 


followed up, the most fruit ful scientific 
advances. 

The development of the vacuum tube, 
for example, involved more than a score 
of inventions that were once consid- 
ered to be hopelessly impossible. The 
chief of them perhaps was ductile tung- 
sten. When Dr. Coolidge was trying 
to work this out most of the scientific 
men in the world thought that we were 
following a foolish dream. Tungsten, 
they said, was by its very nature a brit- 
tle metal. The system of academic 
pigeonholes had no place for a kind of 
tungsten that could be drawn into wire; 
therefore, no such metal could exist. 
This was the attitude, it usually is the 
attitude, of the conventional mind. 
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But ductile tungsten was made to ex- 
ist and Dr. Coolidge found out how to 
make it. The result was the modern 
electric lamp and, more recently, the 
radio vacuum tube. Without a willing- 
ness to think along new lines in spite of 
supposed impossibilities this would never 
have been done and today's broad- 
casting might have had to get along 
without the vacuum tube, 1f, indeed, it 
could be done at all. 

The daily history of radio is full of 
similar instances. Even the receiving of 
broadcast concerts is encouraging, I 
think, to a habit of open-mindedness. 
Tuning in on a distant station is a good 
deal like hunting for an unknown scien- 
tific fact. You have the conviction that 
the fact is there, you enjoy immensely 
the uncertainty and suspense as you try 
to find it. Finally you have the thrill 
of picking up out of the ether the tones 
of a voice that is speaking two hundred 
or two thousand miles away. Anything 
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TINKERING WITH “HOOK-UPS” MADE THIS RADIO AMATEUR 
WORLD-FAMOUS 
Mr. John Reinarts is well known to American amateurs as the originator ot the 


famous Reinarts circuit and of many other radio devices. 
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might happen after this. 
worth trying. 

This is the true and necessary spirit 
of scientific research, the spirit of “try 
it and see what happens.” If you gradu- 
ate from radio and move on into a col- 
lege, university or technical research 
laboratory somewhere you will find that 
the mental habits you formed in work- 
ing out the details of your set will be 
exactly the mental habits most in demand 
in the larger field of general research. 

Another aspect of amateur radio that 
is significant from the educational point 
of view is the fact that it seems to have 
succeeded in doing what it seems so 
difficult for schoolmasters to do. It has 
made education interesting. 

The mathematical principles of in- 
ductance and capacity, of interference 
and tuning and the heterodyne, are not 
by any means easy to understand. If 
the average youngster were compelled to 
learn these principles in school he would 


Anything is 


It was a transmitting 


circuit devised by him that was used by Captain Deloy in the recent transatlantic 
transmission on a one-hundred-meter wave. Like many others, Mr. Reinariz owes 
most of his scientific training to his long interest in American amateur radio. 
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Keystone View Co. 

THE BOY WHO READ DIME NOVELS A 
“BUILDING HIS OWN” 

A young man who designs and builds his radio set is acquiring, says Dr. Whitney, 


a working knowledge of science as well as a training in those mental habits one 
are ee, needed i in e work, : 


consider, no doubt, that he was ie 
grievously oppressed. Yet when these 
same: principles concern his beloved ra- 
dio set he tackles them not only without 
protest but actually with eagerness. And, 
what is more important, he succeeds in 
learning them. 

Why is this true? Just why does the 
fact that something has to do with 
radio increase so largely the ease and 
interest with which young people learn 
it? 

There are, I think, two reasons. They 
are the same reasons that explain the 
fact, so often lamented by the professors, 
that most students are more interested 
in athletics than they are in their stu- 
dies. This fact does not seem to me an 
unnatural or even a deplorable one. It 


radio. 


FEW YEARS AGO IS NOW 


is a normal reaction to the fact that 
athletics possess to a high degree two 


characteristics that never fail to be ap- 


pealing to the human mind; they involve 
the interest of a contest and they mean 
doing something by team-work. 

These are the reasons why baseball 


and football have so strong a hold on 


the youthful mind and these ‘same rea- 
sons apply with equal force to amateur 
The element of contest in radio 
happens to be a contest against the 
forces of Nature, a mental golf bogey 
against static or fading or the physical 
imperfection of one’s apparatus. But it 
is none the less a real and perceptible 
contest. The satisfaction of winning it, 
of overcoming the succession of ob- 
stacles that Nature puts in the way, for 
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From a photograph made for POPULAR NAD 
THE SAME SCIENTIFIC RESEARCH DEVELOPED BOTH X RAYS AND RADIO 
5 7 small tube held by Mr. Killefer of the American Chemical Society is a model 


the original X-ray tube devised by Professor Roentgen. 


e large tube on the left. 
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Its modern brother ts 


The research leading to the 5 of this modern 
ane (much of which was done under the direction of Dr 


hitney), has also led 


to the modern thoriated filament for vacuum tubes and to many features of the 
methods used in producing the vacua in hard tubes for radio use. 


example, of hearing a program broad- 
cast from the other side of the con- 
tinent, is quite as thrilling as the joy 
of winning a football game or making 
a home run. 

This satisfaction, by the way, is ex- 
actly the same as one gets out of suc- 
cessful scientific research of any kind. 
It is winning one’s fight against the 
unknown that constitutes, I think all 
scientists will agree, the chief of the 
many satisfactions that scientific work 
affords. 

The second attractive element of ath- 
letics, that of team-work, is also an ele- 


ment of radio. Radio is necessarily a 
co-operative business. It requires, at the 
least, a sender and a listener. It extends 
itself, very soon, to the group of kin- 
dred enthusiasts who form the local 
radio club. How vital an element this 
is in the radio world is sufficiently at- 
tested by the hundreds, probably thou- 
sands, of amateur radio organizations 
that are active all over the world. 

All these things are matters of atti- 
tude, of habit of mind. They mean, I 
think, that the general mental outlook 
of the radio amateur is prepared, un- 
consciously, for scientific research. But 
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we must not forget, also, the prepara- 
tion which he acquires, also unconscious- 
ly, in the way of actual knowledge of 
facts. 

The amateur starts out, let us suppose, 
with some simple kind of receiving set. 
He learns, by mere imitation, how to 
twiddle the dials or jiggle the catwhisker 
until the set gives him what he wants. 
Like all true scientists he is never quite 
satisfied and he keeps readjusting. For 
a time the why of it all doesn’t interest 
him. 

Then gradually this mental horizon 
widens. To our beginner electricitv is 
merely a rather mysterious something 
that comes through wires into the house 
to light lamps and that will sting you if 
it gets out and bites you. A vacuum tube 
is merely a special kind of electric lamp 
with some little doo-dads inside it. 

But one cannot play with radio very 
long and remain incurious. The why, 
for example, of the vacuum tube de- 
mands insistently to be answered. This 
opens up the wonderful and romantic 
story of the electron, and from that 
our fan goes on, step by step, into the 
mysteries of the atom and its structure 
and into the whole new world of modern 
physics. 

This gradual training of the radio 
amateurs in scientific thinking and in 
the facts of science is going to prove, 
if I am right about it, a matter of very 
great importance to the scientific pro- 
fessions and to the country. 

The world is more ready now for new 
undertakings than it has been before. It 
is learning by experience how it may ad- 
vance through added knowledge of 
physical facts. While it is difficult to 
foresee improvements in our wavs of 
living, it is not difficult to recognize them 
after the event. nor determine their laws. 

We probably think of Champlain’s 
first use of gunpowder against the 
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American Indians as a natural outcome 
of the stinkpots of. the ancients. We 
can look backward with boldness and 
certainty. We have myopia only on: 
looking ahead. 

It may be quite in accord with pos- 
sibilities to consider the great army of 
American radio fans as the conquerors 
of future wars. With a people who are 
anxious to test the elasticity of 
human intellect, is it out of the question 
that our radio amateurs may yet teach 
foreign nations the American language? 
Even the English say they already hear 
and understand our broadcasting and 
amateur radio. The whole world can 
soon call and carry on a general confer- 
ence about as quickly as a Kansas town 
could call a constable a few years ago. 

Probably not one man in a thousand 
ever realized what the discovery and 
development of printing meant to the 
race. Most of us take it as a matter of 
course, but in the history of man it is a 
very recent event. It covers only the 
last two or three tenths of one percent 
of his existence. But see what a rapid 
development it gave the man. For the 
future the best guess we could make in- 
volves a still greater uplift because of 
radio, strange as it may sound. be- 
cause we are already on a much superior 
plane for utilization and appreciation 
than the folk of five or six hundred 
years ago. 

All other nations are watching our 
radio experiments. No other country 
has advanced half as far. Broadcasting 
is only starting abroad. Amateurs, the 
heart and backbone of our radio, are 
almost unknown abroad. The European 
laws will probably continue to discour- 
age amateurs. Here everything will cer- 
tainly be done to help them. What will 
we do with it? It is a great opportunity 
for every ingenious independent thinker 
or worker. 


IN the house of the future we may cook our coffee, boil our egas and summon our 

motor car by radie—and ride to the office on power transmitted by radio! POPULAR 

Rapto for April will describe some of the marvels that radio may bring into our 
homes. 
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TRANSMITTED 


IN NEW YORK— 


Notice the great banks of tubes used in the transmitter that was employed in the 
daily transoceanic tests for determining field strength measurements for different 
periods of the day and night throughout the year. 


Charting the Ether Lanes 


FOR TRANSATLANTIC CONVERSATION BY RADIO 


It is only a matter of time when we will talk across the ocean by radio 


as easily as we now talk short distances over wires. 


Scientists are prepar- 


ing the way for this new link between the peoples of the world. The ex- 
periments carried on quietly during the last year show that the conditions of 
transmission between the two sides of the Atlantic vary from time to time 
with night and day, and from season to season, and that varying amounts 
of power are necessary to transmit clear speech across the ocean in accord- 


ance with these variations in transmitting conditions. 


This article tells 


of these tests. 


By HARRY A. MOUNT 


HE day is not far distant when the 

radio telephone will enable the 
President of the United States to ex- 
change greetings by word of mouth with 
the King of England across 3,000 miles 
of water. 


There is perhaps no single event which 
is looked forward to with keener inter- 
est on the part of radio enthusiasts and 
which will be considered more signifi- 
cant by the public at large than the 
establishment of transatlantic radio- 
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—AND WHERE THEY WERE RECEIVED IN LONDON 
Here is the laboratory in which the receiving data was compiled and tabulated. The 
data here compiled is summarized in the graphs which are reproduced in Figures 1 
to 5, that accompany this article. 


telephone service. When this event 
comes it will, of course, enable anyone 
who desires to talk to Europe to do so, 
just as anyone can now use a local or 
long-distance telephone. Indications are 
that such a service is not far in the 
future. 

Some months ago a successful demon- 
stration of transatlantic telephony was 
given which involved the continuous 
transmission of messages from New 
York to London for a period of over 
two hours. It was a one-way circuit, 
however, and the recipients in London 
had to reply by cable. Many steps re- 
main to be taken between this one-way 
demonstration and two-way service 
which is continuously available during 
the twenty-four hours of the day. 

One of the most essential steps lead- 
ing to a complete two-way system is an 


extensive knowledge of the transmission 
characteristics of the ether from hour 
to hour, day to day and season to sea- 
son. This knowledge is as necessary in 
the laying out of a successful radio- 
telephone system as a knowledge of the 
topography of the proposed route of a 
railroad would be to the laying out of 
the road-bed. The engineers in charge 
of locating the track must know the 
exact whereabouts of hills and valleys, 
streams and marshes, and similarly, the 
radio engineers in designing a vast 
transatlantic telephone system must 
know, in as minute detail as possible, 
all of the characteristics of the ether and 
the variations to which it is subjected 
because of the influence of the earth’s 
atmosphere. 

Several months have now been spent 
in gathering facts concerning transmis- 
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sion through the ether of transatlantic 
radio-telephone messages. In this work 
the equipment which was success fully 
used in talking across the Atlantic last 
winter was supplemented by apparatus 
designed to measure the strength of the 
signals, and the interference and noise 
received in London. 

The following data is summarized 
from an engineering paper prepared by 
H. D. Arnold and Lloyd Espenschied, 
and recently presented before the Insti- 
tute of Electrical Engineers. 

With the test set installed in London 
data was collected on the strength of 
signals sent out from Rocky Point, Long 
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Island. The three quantities which are 
included in the transmission measure- 
ments, namely the signal strength, the 
noise strength and the percentage of 
words received correctly, are observed 
one after another in what might be 
termed a unit test-period. The follow- 
ing program is representative of such a 
period: 

Five minutes of tone-telegraph identification 
signals for receivin -adjustment purposes. 

Ten minutes of disconnected spoken words. 

Ten minutes of a succession of five-second, 
tone dashes separated by five-second inter- 


vals for measurement of the received field 
strength. 


Immediately following this test, the 
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THE DIURNAL VARIATIONS IN “SIGNAL AND NOISE” 


Ficure 1: 


This araph shows the variation of received signals and noise during each 


day at various times, beginning on January Ist and ending February 23rd. The top 
portion of each shaded section indicates the highest values obtained; the lower portion 


shows the lowest values. 


The heavy center lines give the average values. 
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A CHECK-UP ON FIGURE 1 


Figure 2: This curve gives the same sort of data on the field-strength measurements 
as Figure 1, except that the measurements Here made between February 25th and 
April 9th. 


London observers measured the noise 
level. 

This unit test-period was repeated 
every hour over a period which varied 


from several hours to as long as two 


days and usually ran for about twenty- 
eight hours. The measurements which 
started on January 1, 1923 are still in 
progress. 

The data obtained during these months 
of testing is summarized in the curves 
given in this article. 

Figure 1 shows the variation of re- 
ceived signals and noise for the winter 
period between January Ist and Feb- 
ruary 23rd. The range of signal strength 
is indicated by the cross-hatched area. 
The upper boundary of this area gives 
the strongest signals received during the 
period under consideration; the lower 
boundary gives the weakest signal, and 
the heavy intermediate curve gives the 


average of all the observations. The 
time of day at which the observations 
were made is given along the horizontal 
axis in both Greenwich time and New 
York time, and the black strips indi- 
cate the hours of night at London and 
at New York. The overlapping of these 
strips corresponds to darkness extending 
across the Atlantic and including both 
New York and London. It is evident 
that this condition accompanies the 
maximum intensity of signals. 

The time scales for New York and 
London bring out another important 
fact; assuming that the business day at 
New York begins at 9 A.M., we see 
that it overlaps the business day at 
London by only three hours. During 
these three hours the strength of re- 
ceived signals is practically at its lowest 
value. 

Figure 2 is drawn on the same basis 


226 POPULAR RADIO 


Ratio Received Siqnal Field to Measured Noise. 


Each circle 13 average sf results of tests for tnat hor 
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w Yorn Time 
THE DIURNAL VARIATIONS OF “SIGNAL TO NOISE” RATIO 


Figure 3: The curve in this diagram shows the diurnal variation of the ratio of 
received signals to noise during the same period as occupied for the measurements in 
Figure 1; this graph was made from the same data. 
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THE DIURNAL VARIATION IN “WORDS UNDERSTOOD” 


Ficcre 4: This curve shows the variation, thronahout the hours of the day and night, 

of the percentage of words accurately received. Notice that the best period lies 

throughout the late dark hours of the morning, with a minimum towards the after- 
noon and eVe. 
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American Telephone & Telegraph Co. „ 


THE HUGE VACUUM TUBES THAT FURNISH THE POWER 


This is a close-up view of a bank of ten powerful water-cooled vacuum tubes. The 
whole bank is rated at a power of 200 kilowatts. 


ANOTHER VARIATION OF “WORDS UNDERSTOOD” 
Ficure 5: This curve shows the same variation as Figure 4 except that the data was 
collected between April 15th and June 11th. Each circle is average of all tests for 
that hour, including triangular points. The latter are known to be cases in which 
the low percentage is duc to unnatural causes. 
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as Figure 1 but represents observations 
made between February 25th and April 
9th. Two differences show up at once 
between this curve for the spring months 
and the curve for the winter months. 
First, the strength of received signals is 
(on the average) less in the spring, and 
second, the large variation between day 
and night has disappeared. 

On the lower part of cach diagram 
the values of the strength of interfer- 
ence (or noise) are plotted. 

The term “noise” may need a word 
of explanation. It includes both inter- 
ference from static and interference 
from other stations. Much of the noise 
before 6 p.m. London time is due to 
interference from neighboring stations 
but that which is shown between 6 P.M. 
and 4 a.M. London time consists mainly 
of static. 

The cross-hatched arca of the noise 
curve gives the range of variation, the 
upper boundary representing the maxi- 
mum and the lower boundary the mini- 
mum while the heavy median line gives 
the average of all observations. 

zoth Figures 1 and 2 indicate that the 
maximum noise is reached at about 
2 K. M. London time. Up to this time 
the night period extends over London 
and a sector on the earth considerably 
to the east and including Europe, Africa 
and Asia. The noise begins to drop off 
shortly thereafter and reaches its mini— 
mum at sunrise at London. This could 
be accounted for on the assumption that 
the major source of the noise hes con- 
siderably to the east of London and 
that transmission of stray electric waves 
to London is gradually diminished in 
efficiency as daylight overtakes the path 
of transmission It will be noticed that 
the average noise level is noticeably 
higher during the spring months than 
during the winter. 
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In Figure 3 are plotted the diurnal 
variation of the ratio of signal strength 
to noise strength over the same period 
as is covered by Figure 1. This ratio 
is, indirectly, a measure of the under- 
standability of received speech and is 
derived from the observations used in 
plotting the curves of Figure 1. 

Figure 4 shows, directly, the varia- 
tion through the twenty-four hours of 
the percentage of words which were ac- 
curately received. Each point corre- 
sponds to the percentage of words ac- 
curately received during one unit test- 
period. In many of these tests the inter- 
ference was caused by radio-telegraph 
stations and in these cases the data is 
indicated by triangular dots. The dashed 
curve is a smoothed curve for the points 
plotted. It indicates that reception is 
best during the late night and early 
morning, that it drops off during the 
day, reaching a minimum during the 
evening. 

As might be expected, the night re— 
ception is shown to be considerably bet- 
ter during the winter months than dur- 
ing the summer. This is seen by com- 
paring Figures 4 and 5—the latter giv- 
ing data collected between April 15th 
and June 11th. Remember that the 
period during which the business days 
on the two sides of the water overlap, 
are the three hours between 9 A. M. 
New York time and 5 p.m. London 
time. Figure 5 shows the need of extra- 
powerful sets to maintain commercial 
service at this period of the day, when 
the demand for service will be particu- 
ariy heavy. In this connection it may 
he pointed out that observations indicate 
that a more favorable showing could be 
made by the use of longer wavelengths, 
and it may be possible to take advantage 
of this fact in establishing a real com- 
mercial service. 


Will Radio Run Our Street Cars? 


THIS query ts not as fantastic as tt at first appears to he; the possible 
transmission of power by radio has long occupied the serious attention of 


scientists, 


What has been done and what may be done in this field of 


resgarch will be told in Popucar RADIO by Dr. E. E. Free. 
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The author of thts article, who has long been an advocate of the essentially prac- 
tical broadcasting alphabet described below, at his radio station in Prince Rupert, 


B. 


Canada 


“This Is Station 


William-Have-Nan”’ 


Did you ever listen to a distant broadcasting station signing off—only xo 


be left uncertain whether the announcer said “ 


WCAD, “WZAB’ 


“WDAP”? Here is described a unique word-letter alphabet system that 

would eliminate this doubt; it has been tried and adopted in both the 

American and British naval circles where it has been fully worked out 
and has proven its worth. 


By W. 


F we live within easy range of a 

broadcasting station we know well 
enough, when we have set the knobs of 
our receiver at their proper adjustment, 
whether the sounds we hear are or are 
not the signals of that particular station. 
Indeed, if we confine our efforts to the 
reception of broadcast programs from 
any near-by ana familiar station, the 
problem of identifying the transmitting 
point will seldom present itself. 

But if we switch on our amplifiers 
and tune for more distant signals, occa- 
sions will arise when the call-letters of 
the transmitting station may be a matter 
of uncertainty. For the broadcast an- 


. BURFORD 


nouncer, no part of the program re- 
quires more care in the delivery (par- 
ticularly as to enunciation) than the 
three or four letters of the alphabet 
which identify his station. His well- 
rounded accents may be trained to pro- 
nounce unerringly the title of a foreign 
operatic aria, but no combination of ef- 
ficient equipment and faultless diction 
can be depended on to carry through 
space those few letters that mean so 
much. 

Was that an A or a K—or an H? 
Was that a Por a B? Was it a G or 
a VP 


We know that, separated from the 
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speaker by only a few yards, or in the 
Same room, we might have difhculty in 
recognizing these letters; we can hardly 
hope, then, that when the slight margin 
of mechanical error which must accom- 
pany the very best microphone is added 
to the human element, to hear better by 
radiophone than by direct audition. 
The difficulty does not exist in the 
case of all letters; if the call-sign hap- 
pens to consist of such letters as W, Y, 
F, X (or a few other distinctive letters) 
there would be little chance of con- 
fusion. But in the pronunciation of a 
few of the letters of our alphabet the 
consonantal sound has to have an -ee 
or an -ay sound attached to it to make 
it readily audible. In addition to this, 
another difficulty consists in the simi- 
larity of certain consonantal sounds. 
As stenographers well know, there are 
certain letters that may be regarded as 
pairs. They might be called “parallel 
sounds,” and in some systems of short- 
hand writing this similarity is embodied 
in the characters which represent the 
consonants by the employment of thick 
and thin strokes respectively for the 
thick and thin sounds (technically, the 
continuants and explodents) which form 
the pairs of parallels. Thus T is the thin 
brother letter of D, as P is of B; there- 


fore, to enunciate a T so that it. will not 


sound like a D, or a P so that it will 
not sound like a B, our broadcast an- 
nouncer has to overcome, not only the 


difficulty of the similar -ee ending, but 


also that of the basic similarity. of the 
consonants. 4 

It is not only in radio broadcasting 
that this trouble has arisen. Long ago the 
problem confronted telephone users and 
they overcame it by the familiar but 
roundabout method of saying “G for 
George,” “A for Algernon,” “M for 
Mary,” and so on. Though cumber- 
some, it was an easy solution, for it pos- 
sessed the advantage of being self-ex- 
planatory and needing no prearrange- 
ment. A somewhat similar but more 
systematic way has from time to time 
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been devised by large organizations, such 
as military forces. 

The United States Navy, for instance, 
has developed a special list of spelled 
out names for the letters, both for tele- 
phone work and for visual signaling, 
thus enabling those who are familiar 
with the list to recognize quickly the 
identifying word, and thereby its initia] 
letter. 

The U. S. Navy official alphabet is as 
follows: 


Affirm 

Baker 

Cast 

Dog 

Easy 

Fox 

George 

Have 

nee (rogatory )® 


Option 
Prep (aratory)® 
Quack 
Roger 
Sail 
Tare 
Unit 
Vice 
William 
X-ray 
Yoke 
Zed 


NEC NOD OZ HHO 
Z, 
2 


The system is easily and quickly 
learned, and its use eliminates the 
possibility of errors. 

There is no need for the speaker to 
hesitate in choosing the word; he has 
already got it firmly fixed in his memo- 
ry, and is sure that the listener will 
recognize the sound. The words used 
have been selected with the utmost care 
to eliminate confusion between either 
their vowel or their consonantal sounds. 

The British military signal service 
years ago also developed a nomenclature 
for the alphabet which removes prac- 
tically all chances of error in reading 
the letters as they are spoken. By giv- 
ing certain letters syllabic form—giving 
them bulk, one might say—the depend- 
his part of the word is eliminated in actual practice. 
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Form 772 a. 


DEPARTMENT OF COMMERCE 
BUREAU OF NAVIGATION 
RADIO SERVICE 


INTERNATIONAL RADIOTELEGRAPHIC CONVENTION 
LIST OF ABBREVIATIONS TO BE USED IN RADIO COMMUNICATION 


ABBRE- 


< 
| oa 


QUESTION 


= 
Q 
2 


Do you wish to communicate by means of 
the Internatlonal Signal e 
What ship or coast station n chat? 5 
What is your distance? . 
What is your true bearin 17. . 
Where are you bound for?............ 1 
Where are you bound Tome e 
What line do you Belong tor : 
What is your wavelength in meters? : 
How many words nare ou to end 
How do you receive meꝶ 
Are you receiving badiy? Shall I send 20?.. 


adjustment ? 
with?... 


send slower 0... ccc cece ee eee 
etop sending? 
you an g for me? 


Shall I stand byyꝶùůù 0... cece eee eee 
When will be my turn 
weak? 


eo x H ęęęÜ1Äkb ũ71k seo reese eeren 
‚——U—U— : œũũ% 3 2 


sers „%%% „„ „„ „%%% ser „ „%%% „„ „„ „„ „„ „ ener ere sea ane sarve ne 


56⁵³— %% „ „ % % „ „ „„ „„ 


What rate Shall I collect ſor̃ꝰ ))) 
Ia the last radiogram canceled............. 
Did you get my receipt ) ) ) 
What is 


Are you in communication with any MID: 
or “anon or: TUR. se eee Ae „ 


ee nee „„ „„ 


at. 0 


6 6955655353595 % %% „„ „% „„ „„ „% % „% „„ „„ „ „ 


2ẽ⸗ %%% „„ „ „ „„ „4 46 


999 8 382 3 88 S 328202 2 2 3828 SESA ee EREREREREE E 
: 
2 
J 


.) „ „ „„ „ „ „6 


..... | YOO 
Iwill forwa 
Genera 


ANSWER OR NOTICE 


I wish to communicate by means of the 
Taten ational Signal Code. 


My distance is 


My truo pearing 195 . degrees. 

I am bound for A 

I am bound fromm 

I belong to the Line. 

. T meters. 
words to send. 


I 
I am receiving well. 
I am receiving badiy. Please send 20. 


or adiustinieat. 
I am being 3 with. 
Atmospherics are very strong. 
Increase power. 
Decrease power. 
Send faster. 
Sen 


park is bed. 
Your spacing is bad. 
My time is........ 
Tracsmiesion will be in alternate order. 


Transmission will be in series of 5 mes- 


ammin will be in series of 10 mes- 
sages. 


Collect. 

The last radio 

M . — degrees. 
y true course is........ 

I am ‘aoe in communication with hna, 

I am in communication with........ 
(through SEE EO 

Iaform........ that I am calling him. 


are being call by........ 


ls canceled. 


the 
I call to all stations. 
Will call when I have finished. 


Public correspondence la being handled. 
Please do not interfere. 


Decrease your spark frequency. 
Let bd change to the wavelenach of....... 


Sead edt each word twice. I have dificuity 


reese from 
. longitude. 


*Public correspondence is any radio work, 
mercial wavelengths. 


official or private, handled on com- 


When an abbreviation is followed by a mark of interrogation, it refers to the 


question indicated for that abbreviation. 


a 


THE NUCLEUS OF A UNIVERSAL LANGUAGE 


These abbreviations are observed internationally; they constitute what is, in effect, 
the beginning of a world tongue. Every amateur who applies for a license to 


transmit must pass an examination on this list. 
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ance upon hearing the letter itself is les- 
sened, as the letter is recognized by its 
close association with others. 

The British official alphabet is as fol- 
lows: 


F 


* Or- 
8 


mmo x 
7) © 
& 


Toc 


NKKMESCHNAOVOZE CATH TOMAS 


It will be seen that the few alterations 
that are made in the names of the let- 
ters are such as can be committed to 
memory in a short time by any one, and 
practical experience in the field for 
which they were designed has shown 
that they are effective. Applying this 
signal alphabet in the case of call letters 
KDTP, all that it 1s necessary to say 
is “K—Don—Toc—Pip.” Clearness is 
assured at no sacrifice of brevity. 
KABP is simply “K—Ack—Beer—Pip ;” 
WMSV is “W—Emma—Essus—Vic ;” 
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KICD is KC Don.“ But KCEF, 
WGY, and many other combinations are 
not modified in any way, yet they are 
equally safe, by contrast with the letters 
in which we know a change is made. It 
is not necessary, for example, to make 
any change in the letter N, when we use 
Emma in place of M. 

In the event of one of these alphabets 
being adopted for broadcasting, there 
would be some degree of danger of 
arbitrary change being introduced before 
the altered letters gained general accept- 
ance. Possibly some of those interested, 
prompted by a desire to improve, but 
giving insufficient thought to the matter, 
would suggest the change of certain let- 
ters. It must therefore be pointed out 
that both of the suggested alphabets 
have already gained something like inter- 
national currency, and both of them 
stood the gruelling test of use in the 
field during the great war. 

The value of such an “unmistakable” 
alphabet would of course not be con- 
fined to radio broadcasting alone. II 
could be applied with equal advantage 
for radio-telephone purposes generally, 
in calling between stations and for 
“spelling out” such words as happened to 
present difficulty at the receiving end. 
And its use in radio would soon popu- 
larize it sufficiently to make it a boon 
to the ordinary telephone using public. 

But, when all is said, one can have 
no idea of the advantages in the use 
of a radio alphabet until one tries it. 

Try it when the speaker has a cold! 


Will Radio Bring About a World Language? 


Many of the best minds both here and abroad believe that tt unll—or at 
least, that it will be an important factor in developing a form of com- 
munication that can be understood by the 1 peoples of the world and 


that will assist in material ways in bringing ab 
What is being done to encourage this 


standing between the nations. 


out a better era of under- 


significant development will be told in PoruLar RADIO by Mr. Henry 
D. Hubbard of the International Research Council and by Dr. Eduan 


BS 


losson. 


gne 


ALL YOU NEED IS A RULER, A PENCIL AND A PAIR OF HANDS 


By means of the table on the opposite page the amateur who builds his oum appa- 
ratus may calculate in an instant the design for a condenser that will kave a 
pre-determined capacity, or find out the capacity of a condenser that is already built. 


A MEASUREMENT CHART 


FOR USE IN DESIGNING A TRANSFORMER 


ARTICLE NO. 6 


The previous articles contain charts For Determining the Constants of 

Radio Circuits and Calculating Capacities of Condensers in Series, in 

February, 1923; For Determining the Dimensions of Your Coil, in March, 

923; For Determining the Capacity of a Condenser, in May, 1923; For 

Determining the Capacity of Your Antenna, in July, 1923, and For Deter- 
mining the Constants of a Loop Antenna in August, 1923 


By RAOUL J. HOFFMAN, A. ME. 


LTERNATING current may be 
transformed from one voltage to 
another by the use of a transformer that 
consists of a primary and secondary 
winding wound on an iron core. 

The transformers are used to “step up” 
or to “step down” the voltage of the 
current. 

The “step up” transformer may be 
used for the CW (continuous wave) 
transmitting stations; the “step down” 
transformer may be used for supplying 
low-voltage current for charging storage 
batteries. Some form of rectifier must 


be used in the latter case. 
The fundamental formula for the 
trans former is 
E- 4.44 f Fa n100, 000, O00. 


Where E =the effective value of the impressed 
voltage. 
f =the frequency. 
Fm the maximum value of the magnetic 


ux. 
and n =the number of the primary turns. 
The magnetic flux is 
Fm A. df 
where A =the area of the cross-section (% 
square inch for 34 KW, 1 square 
inch for 1 KW). 

dfa=suitable flux density per square inch 

to be assumed as 60,000. 
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THE TRANSFORMER CHART 


This mathematical chart enables you 

to calculate the proper design for 

your transformers for alternating- 

current work. How to use the chart 
is fully described in the text. 


FOR 220 V. BOC. 
AREA OF CORE 


From equation (1) and (2) 
and assuming a frequency of 
60, we will have the number of 
primary turns: 

Pp=6.3 Volts/Core Area.......3 


— AREA OF CORE 


The efficiency in a well de- 
signed transformer is very high, 
but for simplicity we will assume 
a 50 percent efficiency, so that 
a rheostat can be connected in 
series with the primary. 20 

The ratio of the secondary 


voltage and the primary voltage a 
is equal to the ratio of the num- 

ber of the secondary turns and 50 
the primary turns. aa 


In order to simplify the above 
mathematical operations and the 
evaluations of the equations, a 
chart has been substituted and is 
here illustrated with the aid of 
an example: 

The example is to design a 
transformer having a 1.000-watt 
input from a lighting current of 
110 volts, 60 cycles, an output of 
1.000 volts, at 50 percent effi- 
ciency. The area of the core is 
assumed to be 2 square inches. 
The current to be calculated for the pri- 
mary will be then 2,000 watts. 

Connect 2,000 on scale No. 1 with 110 
on scale No. 3 and read at the intersec- 
tion with scale No. 2 the resulting 18 am- 
peres; then connect 18 on scale No. 4 
with 110 on scale No. 3. You will find 
the line intersecting scale No. 5 at 
5.5 ohms which will be the maximum re- 
sistance in the primary circuit. 

Looking at scale No. 14 we find the 
cross-section of 2 square inches con- 
nected with.350 on scale 11, which is the 
number of the primary turns. 

Connect 5.5. on scale No. 6 with 2 on 
scale No. 7, then connect the intersecting 
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SECONDARY 
VOLTAGE 


FOR 


NUMBER 
OF 
SECONDARY 


lov | 220V. 


FOR 110 UOLTS 60C 


SF 
sE 
LE 


8 on D 


ea 
10 
40 


EU 
300 
400 


3 41111 
ooo 
4000 


B 


point on the reference line No. 8 with 
350 on scale No. 9. We find the line 
intersecting scale No. 10 at 20 which is 
the minimum thickness of the wire in 
B & S gauge to prevent overheating. We 
can take No. 14 to 16 wire. 

The secondary unit will give us 1,000 
watts with a voltage of 1,000. Connect 
350 on scale No. 14 with 1,000 on scale 
No. 13; the line will intersect the scale 
No. 12 at 3,700 which is the number of 
the secondary turns. Connect 1,000 on 
scale No. 1 with 1,000 on scale No. 3; 
the line will intersect scale No. 2 on 1; 
then connect 1 on scale No. 4 with 1,000 
on scale No. 3. We find the line inter- 


ouMms 


secting the scale No. 5 at 1,000 which is 
the resistance permissible in the sec- 
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WATTS AMPERES AMPERES OHMS TURKS a+s we 
vous 4 8 8088 
— = ur u |E 
5 5 2 Sf 
£ 20 000 i 2 5 * AEF: 
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3 30 3 «l= 
500 ew 
‘A 40 i 2 4 ig 30-6 
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5 aa 4 8 30 os 
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ondary circuit. 


Connecting 2 on scale No. 7 with 1,000 
on scale No. 6, the line will intersect the 
reference line No. 8; this intersecting 
point connected with 3,700 on scale No. 9 


gives us the required wire, No. 33 B & S 
gauge on scale No. 10. For efficiency 
a wire of No. 34 to 36 could safely 
be employed. 

For 220 volts read values on scale No. 
15, but take point of calculation across 
to scale No. 14. 


The next MEASUREMENT CHARr— No. / of this series—will en- 
able you to determine the maximum capacity of your variable 


condensers. 


— ͤ ͤ— 


— — 
— 
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From a photograph made for PorUl Ax RADIO 


I Carry My Battle 
to the Roof 


For vicious cussedness, give me three snaky, 

temperamental coils of hardened copper wire. 

“Damn you,” said I, “I'll stretch you flat and 
pin you down!” And I did. 


— 


My 
FOOL-PROOF 
SET 


A first-hand account of what 

really happened when a real 

novice put up his first radio 
receiver 


By GELETT BURGESS, B.Sc. 


ES, I am a Bachelor of Science. 
With shame I admit it. I was 
graduated from one of the most poly- 
syllabic scientific schools in the United 
States. Why, then, was I chosen by 
the editor of this magazine as the typi- 
cal ignoramus to tell of my blundering 
attempts to install a radio set? Listen, 
my children, and you shall hear, of how 
he tried, this volunteer. 
I know nothing, absolutely nothing, 
about electricity. Moreover, I don't 


want to know anything about it. I hate 
electricity. 

It came about this way. At seven- 
teen all I knew of the unpleasant 


subject was that clectricity, somehow, 
rang bells. Oh, yes, I was also aware, 
through childish experiments, that if 
you hitched a piece of copper to a piece 
of zinc with a wire, and dipped them 
into a tumbler of blue vitriol solution 
(get that, so far?), vou could copper- 
plate a dime so that it might be passed 
off by the dishonest as a cent. A slow 
and impractical way of making money, 
that seemed to me. 

However, at the Massachusetts In- 
stitute of Technology—my Junior year, 
it was—I was rather excited. The great 
mystery, electricity, was to be revealed. 
How I looked forward to batteries, dy- 
namos, telephones, arc lights! Wouldn't 
everything now be made plain to my 
wondering mind? Came the fatal day 
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when Professor Cross mounted the 
platform. Out came my notebook. 
But, alas for my stillborn hopes! 


Never once did that erudite professor 
condescend to touch the earth. Why, 
for six long, soul-sickening months, in 
those terrible lectures, he got no nearer 
bells and batteries than elephantine 
formulas like this: 


2 /. ee 
V= 


7 (rex? 


Isn't it horrible? 

Years and tears it was before I 
could look at a copper wire without 
blenching and turning pale... And 
then came the automobile. 

Now, you can be a baseball fan with- 
out even knowing how to hurl a spit 
ball. A movie fan, too, you may be 
without ever having heaved your chest 
in front of a camera. But to be an 
automobile fan—in those pristine days 
when owners were still to be seen lying 
greasy, sweaty and profane on their 
backs under recalcitrant cars—you really 
had to know something about machinery 
—yea, even a little about that dread 
Nemesis, electricity. To my horror, I 
found on my first machine, wires, bat- 
teries, sparks! And so, like a medical 
student dissecting his first cadaver, mas- 
tering my disgust, I had to handle those 
fearsome copper wires, handle them 
till, in the fullness of time, I got, some- 
how, so that I could make them do my 
will. I had to, or the caarned thing 
wouldn’t work. 


dx 


And so it was with this craze of mil- 


lions, this world fad, radio. That's 
the worst of a receiving set. You simply 
can’t own one without, in spite of 
yourself, learning a few simple things 
about electricity. Insidiously, like kiss- 
ing widows, it gets you in its clutches. 
And the first thing I knew, I was turn- 
ing up those innocent little lamps, twirl- 
ing apparently harmless black knobs, 
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and grinning like a wise ow! as I handed 
the telephone headpiece to an admiring 
friend, saying, “Want to hear a fox 
trot from Camden?” just as if I were 
Steinmetz himself. 

But those mysterious black boxes! 
How they work, I give you my word 
I haven’t the faintest idea. I hope I 
never shall have. To be sure, I have 
burglarized them and peered into their 
entrails. As a self-respecting boob I 
had to do that. But I was well paid 
for my inquisitiveness. What I ex- 
pected to see, naturally, was something 
like the diagram my technical friend 
gave me in explanation. 

But what did I find? Reader, be- 
lieve me, it wasn’t a bit like that. If 
wasn't the third cousin to it. Where 
were those fascinating coiled snakes? 
Where those arrows shooting North- 
east? A few bird-cages and mouse- 
traps I found, and worm-like wires 


only. Hastily I screwed down the 
coffin lid. 
x * * * * * * * 


The first section that arrived of my 
radio set was fairly simple. A modest 
$45 worth of fun and = amusement. 
When they were disemboweled, those 
three big cartons, I found—let’s see—a 
vacuum tube receiver, two “B” batteries, 
telephones, insulators and many, many 
miles of copper wire. But to me the 
apparatus was as terrifying as an in- 
fernal machine. In fact, our maid, 
being half Patagonian, thought it was 
an infernal machine—knew it was—and 
fled the room. But I was brave; I 
stayed on right at the switch. Others 
had handled them and lived. So, please 
God, would I. 

Now you have read, doubtless, of that 
boy prodigy who contrived a radio set 
so small that it could be packed into 
a match box. That monstrous boy, 
I verily believe, has been the author 
of more inferiority complexes than 
even Sigmund Freud. Poor me, at 
least, he at first sight reduced to a 
consciousness of electrical ignorance 
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comparable only to that of an earth- 
worm. Glowworms, naturally, know 
far more than I. So base, indeed, he 
made me feel, that had I ever erected 
(as I have in humble moments planned) 
a statue to that most precocious genius, 
I knew that, inevitably, some dark night 
I would steal forth and with my own 
inept hands revengefully smash the 
memorial of that super-kid. 

But there were other boys, I was to 
find, many other boys, almost as terrible. 
In fact it seems to be only boys of four- 
teen who really understand inside radio. 
Adults fool with it; they guess and 
experiment. Professors and engineers 
conceal their stupidity behind mathe- 
matical equations. But boys read those 
columns of Answers to Radio Questions 
in the newspapers as if they were dime 
novels or baseball reports. To me those 
inscriptions are almost pure cuneiform. 

Half-way, I confess I got into Mr. 
Cocl:aday’s wonderful book. But, like 
the lurid memory of a rough channel 
passage when I was young, it only 
brought back my sophomoric nausea. 
I not only hated electricity with all the 
whilom bitterness, but I now fairly 
despised it. I'd hate to tell you what 
I really think of an electron, positive 
or negative. A creature that will sub- 
mit to be forced to run along a wire, 
jump spark-gaps, crawl through white- 
hot filaments and be condensed and 
amplified and inducted and everything 
at the behest of a fourteen year old 
boy I consider unworthy of my respect 
And when it does escape, to wave 
through miles of free air, it’s caught 
like a half-witted mouse by the first 
boy with a variocoupler he has made 
himself. 

Still, here was my outfit, right in 
the house, and I was pledged to investi- 
gate its tricks and its manners. Moron 
I might be, but I had to install the 
thing all alone, and make it work if 
possible. The prospect depressed me, 
but I drew a deep breath, the way 
you do before you jump into a deep 


of my cntenna. 
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pit of New Orleans molasses, shut 
my eyes and 

First, and least awful, in my ignor- 
ance I thought, came the construction 
That I felt sure that 
I could accomplish. After a scientific 
inspection of my roof (it was Civil 
Engineering, you know, I studied) I 
decided on a double sixty-foot affair, 
with lovely spreaders and turnbuckles 
complete just like the pictures. 

Reader, gentle reader, have you ever 
tried to measure off sixty feet of hard- 
ened, agile, springily-writhing wire in a 
dining room bedecked with rare and 
costly china? That wiry serpent of 
copper was everywhere at once; it was 
death-dealing. And when, at last, I had 
swept up the broken vases and Floren- 
tine glass candlesticks, and, with my 
weak, childish hands had painfully, 
patiently bent backwards each lithe, per- 
sistent curve, I was confronted with the 
task of joining the lead-in and solder- 
ing the connections. 

Now the brass soldering irons to be 
found at the ten-cent store, I cannot 
conscientiously recommend. Not, that 
is, if you intend to construct the neat, 
professional joints so eloquently de- 
scribed in Mr. Cockaday’s radio book, 
as a part of an elegant museum piece. 
Still, if, like a man with a moustache 
cup, you prefer practicality to beauty, 
and follow my own artless technique, 
you will find a ten-cent affair as good 
as any. You scissor out, then, a little 
trough of tin. You place in its pro- 
lecting walls your not-too-pretty con- 
nection. You heat your iron to a for- 
bidden red, and you melt rosin and 
solder over and into that joint in one 
solid, primordial gob. Of course it 
takes time. A hot night in July, it 
was. The kitchen was small— But at 
last the deed was done. It was not 
graceful like the gazelle, but it was 
strong, like a woodchuck. Any truant 
ions or electrons would have a hard 
time escaping from that junk of solder. 
Whew! 
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I Put Up My Aerial Myself 


I tried to straighten out the puzzle—a complicated arrangement of coils of wire 
as self-willed as eels. 


I now was the proud possessor of 
a complicated arrangement of three 
coils of wire as temperamental and self- 
willed as eels. This, somehow, with 
curses, I transported to the roof where, 
under a smiling sun, I attempted to 
straighten out the puzzle. 

Well, I have rowed a boat against 
wind and an ebb tide round a rocky 
point. Five pieces of a broken china 
plate I have cemented together at one 
masterful operation. I have succeeded 
in stage-managing three pretty and 
quick-witted sweethearts at the same 
time, and kept them all apart. But, 
for vicious, versatile and vermicular 
cussedness, give me three snaky coils 
of hardened copper wire fighting like 
Kilkenny cats. 

“Darn you,” said J, I'll quail your 
temper, I’ll stretch you flat, PI pin 
you to those darned spreaders!” 

And I did. 

I wired one end to an unwilling brick 
chimney, and one to an impermissible 
iron fence. I got them both taut, and 
approximately of equal length before 
any fire commissioners could hinder me. 
But radio is hot work. It is dirty work. 
It is a nightmare. 

A hole straight through the window 
sash I boldly bored. The landlord had 
raised my rent, and I was going to 
move, anyway. Then, with a sigh and 
a broom, I captured the dangling lead- 
in, and with trembling but dirty fin- 
gers I attached it to the binding post. 

All was now ready for the “A” 
battery. Four dry-cells, the directions 


said, would be sufficient. Mine required 
eight. The first four, 1 found, were 
by this time almost hot enough to fry 
eggs on; and by the time I had dis- 
covered why—that the two terminals 
had met, embraced and made eager, 
tropical love to each other for some 
hours—their passion had completely ex- 
hausted them. 

By all the rules of the amateur game, 
I suppose, I should now, after coupling 
up, have taken down my telephone and 
heard—nothing. Then, after a disap- 
pointed silence I should have toiled and 
tinkered for hours before.the first sound 
came. Alas, I was not to get my story 
so easily. The moment I capped my 
head with that telephone, lo! I heard 
a lordly voice announcing. “The next 
musical selection will be—’ and, obe- 
dient to his invocation, to my delighted 
ears a lively fox-trot came dancing in 
over the wires. The darned thing 
actually worked! I began to lose a 
little of my awe for that match box 
radio boy. I, too, could achieve. 

For a week I listened to fox-trots 
mild but persistent. My sister listened. 
Even the Patagonian maid listened until 
on the third day she tempestuously re- 
fused to be lured to the radio more. 
“Aw, I ban got a phonograft by my 
house home!” said declared, “‘fox-trots 
we got by the dozens already without 
no scratches yet.” 

And then came another installment of 
my set, a wondrous two-step amplifier 
that raised those fox-trots from piano 
to forte, sent them fairly crashing into 
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my ears. Twirl that rheostat as I might, 
from 1 to 100, I couldn’t discourage 
them. The twin boxes were full of 
them—running over. I heard them at 
10 P.M., weary and ill at ease; and 
I heard them coffee cup in hand at 
9 a.M. I was soon sure that I had 
already received my $150 worth of 
fox-trots; but still they came. 

Having thus won the victory single- 
handed as an electrical boob, I now 
consented to have in an expert to 
examine my work and show me just 
exactly what a fool I was. He came. 
Bearing a heavy storage battery he 
came, imploring me to help him lug it 
in. He staggering, almost exhausted, 
at one handle, and I tugging heroically 
at the other, we managed to get it into 
the room. It must have weighed at 
least ten pounds. 

Then he sat him down to rest. He 
wrenched off a beautiful blue paper 
shade I had made for my glaring 
vacuum tube. He crushed it thought- 
fully to pieces. Professionally he be- 
gan to twirl the black knobs. He 
stopped. He scowled. 

“Say, that rheostat sticks,“ said he. 
“And that three-way switch is no use 
at all. The thing’s all wrong, see? 
Those clips don’t hold the coils fast, 
do they? Pretty bum set. We had 
to fire our engineer, you know, and 
get another. Why, you can’t tune the 
antenna at all with this—only the sec- 
ondary coil. I'll have to send you a 
condenser to put on the aerial side.” 

“But it seems to work, though,” I 
ventured, timidly, Don't you hear that 
fox-trot ?” 

And, after I had hitched up the new 
condenser he sent next day, even that 
seemed to be wrong, too. I could still 
hear those fox*trots. 

Any amateur will of course see at 
once what had happened. I had made 
connections with WJZ. That usually 
means imprisonment for life. 

For, to every one of the tens of 
thousands of radio fans in and about 


Greater New York, WJZ and WEAF 
are the Gods of the electro-aerial uni- 
verse. They are omnipresent, om- 
niscient, Omnipotent, paramount, and 
supreme, drowning out all electrical 
competition. When WJZ and WEAF 
speak, all other waves are impotent. 
Garrulous on the grand scale, continu- 
ous, consecutive and consummate, like a 
he-talker in a club, always on the job, 
heeding neither applause nor objections, 
they hourly shoot forth their indomi- 
table, irresistible rays of information, 
entertainment and fashion hints. For 
WJZ and WEAF radio sets are bought 
and thousands sit up on warm evenings 
with receivers to their eager ears to 
hear fox-trots and how little Bessie 
Butterfly flew over the butter. 

And, like a high priest at this mass 
of sound, dignified as an electric refrig- 
erator, calm as a heavenly traffic cop 
regulating the auto-waves along 360th 
Street, presides a heroic personage at 
WJZ, one OLN, breathing his stately, 
syllabified dicta into the immeasurable 
voids of space with a voice like the 
Angel Gabriel or E. H. Sothern. 

Once in London, long, long ago, I 
came across one of those soap-box 
fanatics who, in Hyde Park, abound in 
elocution and whiskers. He was an 
opinionated old bird; but all I remember 
of his verbiage was this: “I don’t 
hate God; I like him.” 

And so, I don’t really hate OLN. 
But, at times, listening to his deliberate, 
cold-blooded edicts, his massive, preter- 
natural equipoise, when, as Master of 
the Fox Trots, he augustly superin- 
tends his concerts, I cannot quite feel 
that he is mortal. He is too far from 
life’s vicissitudes, too unconscious of care 
or temper or stomach aches. I almost 
long, sometimes, to have someone stick 
a pin into OLN, and bring forth at least 
one nervous, human cri-de-coeur. Any- 
thing with a Gosh or a Darn in it 
would reconcile me to his infinite calm. 
But I am sure it would do no good. 
I am sure his mother taught him, when 
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to count ten before 


angry, always 
speaking. 
Least of all, perhaps, I care for OLN 


when he announces the weather pre- 


dictions. He has the stoic phlegm of a 
mastodon. 

“Thurs-day ..... fair... .Fri---day.... 
part---ly... cloudy .... with... South. 


.. west... .winds.” 
It is almost unbearable, his delibera- 
tion. And, when you think that at last 
the tooth is out and you can try to 
forget his sempeternal serenity, comes 
the horrible threat: 
“I will repeat. Thurs- day 


and I slam down my telephone, turn off 
the lamps and crawl wretchedly to bed 
and try to forget. 

New visitors, however, at last began 
to arrive. After setting up a new and 
exquisitely soldered 40-foot double aerial 
on the roof, WOR and WVP and 
WAAM favored me with an entirely 
new and fervid selection of phono- 
graphic fox-trots. And a mysterious 
2XR began to count, rhythmically, “One, 
two, three, four.....” up to ten; 
and then backwards to one again. It 
disturbed me, this message; it was un- 
doubtedly a communication in cipher, 
and should be promptly looked into by 
the police or federal authorities. It 
sounded to me as if someone were 
counting cases of wood alchohol whisky. 

Also, like a string of boys playing 
leapfrog right through a circus proces- 
sion of elephants, ever and anon came 
code messages, in snarling or bleating 
dots and dashes of all pitch, punctu- 
ating the ubiquitous fox-trots. The al- 
luring secrecy of those Morse characters 
—I got them on all coils, the big, fat 
250 and the thin anemic little 25—high, 
tin pan, soprano dashes, to wooden, 
barytone dots—made me increasingly 
desirous of hearing the talking amateurs. 

Strange provocative tales I had heard, 
of men proposing to women by radio, 
and being picked up and accepted by a 
dozen beautiful girls at once. Ladies, 
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From a photograph made for POPULAR RADIO 


I Become a Wire Tamer 
Have you ever tried to measure off sixty feet 
of agile, springily-writhing wire in a dining 

room? I have. 

I read, often made rash confessions into 
the ambient air, to be jeered at by 
inquisitive listeners. Where was all this 
airy conversation, I wondered. Why 
didn’t a few delicious indiscretions come 
trickling into my set between the fox- 
trots and baseball scores and stock 
quotations ? 


242 


My friend the expert shook his Solo- 
mon-wise head. “Probably your aerial 
is too long to pick up the waves the 
amateurs use, he said. “You might 
try cutting it down.” 

Cutting it down! 
been doing ever since. 

First, I nipped off my 40-foot double 
wire to 23 feet. Well, a few more 
amateurs did indeed consent to enter- 
tain me, but I found them dull. Mainly, 
two men I got to know as Frank and 
Bill. 

“All right.. . now try the other plate 
condenser ... go ahead.” And, after 
impatiently eavesdropping for ten weary 
minutes, I was rewarded with an “All 
right, I get about 265. What you say? 
No, I don’t get your voice yet. Go 
ahead!“ A long, dismal silence while 
I read how two girls made a_ pocket 
radio outfit out of hairpins, very dis- 
couragirg. Then, “Say, feller with a 
buzzer on the same wave you are. Try 
No. 2. All right, go ahead.” No, I 
didn’t much care for Bill. 

Alas for romance! Never once a 
feminine voice. Night after night I 
tuned in and listened, night after night 
of fox-trots and Condition of the Steel 
Trade, and then—Oh, that night! Was 
all my waiting at last to be rewarded? 
Out of the stillness and the dark, 
through secret fastnesses of air came: 

“Hello, sweetheart! Hello, sweetheart! 
Sweetheart, sweetheart ! halooooo000000, 


That’s what I’ve 
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sweetheart!” clear -and haunting. 

Sssh! Adventure had visited me. Sit- 
ting alone, miles away, or perhaps only 
two blocks, I was to partake, unasked, 
of an amorous dialogue. Separated by 
space, yet cooing happily together on 
the same sweet wave were two fond 
lovers—and then— 

“Hello, sweetheart! On board the 
Sweetheart! Calling Dr. Burkhart on 
board the yacht Sweetheart! Confound 
you, if you don’t answer pretty damned 
quick I’m going to turn off, Sweet- 
heart!” 

No, the nearest I got to poetic eaves- 
dropping was when I heard 2CBY call- 
ing. He was calling 2CMG; and if 
2CMG is not a woman, and a pretty 
one, I don’t want to know it. Please 
don’t tell me. I prefer to believe that, 
when 2CBY said, I'll meet you at 
George's. I’ll motor round and blow 
my horn outside. O. K., 2CMG, what’d 
you say? Oh, I'll be right over, —it 
was nothing less prosaic than an elope- 
ment. 

Evidently, however, these small time 
radiobugs used short antennas, as my 
expert had so cleverly guessed. And 
so, to sift them out from the fox-trots, 
I decided to cut down my aerial again 
—this time to ten feet. 

But why bother to put them way 
up on the roof? My dining room was 


seventeen feet long; and electric waves 


could go right through anything, couldn’t 


THIS IS HOW THE DARNED THING SHOULD LOOK 
According to the Technical Expert. But where were those fascinating coiled snakes? 


Where those arrows shooting northeast? 


A few bird-cages and mouse-traps I 


found, and worm-like wires only! 
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they? They could even go through the 
insulation on wires that was put on 
to keep the electricity in. And so, 
rather decoratively, from wall to wall, 
[ hung a four-wire, ten-foot aerial from 
the picture mouldings, making the room 
like an aviary or angel trap. 

No painstaking niceties, this time. 
Long ago I had abandoned both plain 
and fancy soldering. I merely twisted 
the wires together. If I had just 
hooked them, or stuck them together 
with chewing gum, I knew that my 
long-suffering, marvelous set wouldn't 
mind at all. Insulators? I doubted if 
even they were necessary; my good old 
vacuum tubes would stand for any- 
thing. But anyway, I’d never pay fif- 
teen cents apiece. Why wouldn’t sarsa- 
parilla bottles do? They did. Round 
their pretty unsuspicious blue necks I 
softly tied a cotton string and soaked 
it in wood alcohol. I touched a lighted 
match and let Nature take its course. 
Snap! Off went their heads. This 
piece of practical electrical engineering, 
however, I did not learn at the Tech. 
I got it out of Hostetter's Almanac. 

My two-step amplifier just fell in 
love with this inside aerial. Fox-trots 
came floating in over those ten- foot 
wires as nimbly as with the ponderous 
contraption on the roof. How in the 
world was I ever going to keep them out 
of the house? | 

I grew desperate. I'd beat those fox- 
trots if it took a year. How much 
abuse would the set stand, anyway? 
What was its speed limit? And so, to 
show it I meant business, I rigged up a 
baby aerial. Only three feet long, it 
was. “There!” I said to those three 
black boxes, I guess that'll hold you. 
Don’t you dare work! Then I coupled 
up and listened. Blithely as ever a fox- 
trot greeted my shocked, incredulous 
ears. 

Would nothing faze that set? The 
thing was incredible. I had taken every 
mean advantage of its confidence, but 
it was like a peevish wife who hangs 
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I BECOME AN AERIAL 
The horrible truth is borne in upon me that 
I myself, have become a part of the mysteri- 
ous apparatus as the waves flow through me. 


on just for spite and won’t get a divorce. 
I would have to resort to cruelty. Sav- 
agely, I decided to amputate. 

No lead-in, now. Into the binding 
post I screwed a single wire, just two 
feet long. Lonesomely it stuck out 
into the empty air. But, at the first 
turn of the rheostat, those fox-trots, 
only slightly chastened, came. Then one 
foot of wire I tried. Diminished, as 
if far away, or half asleep, came the 
too familiar strains. Exhausted, I tried 
nine short inches, a mere little finger 
of wire—naked, No. 14 wire, only nine 
inches long. Weak, but still hellishly 
cheerful that fox-trot lived and sang. 

Eight inches. At last, thank God, it 
had died away. 

Eureka! I had at last conquered. J 
had forced that darned set to strike. 
But, just as I was taking that final 
wire away—hark, what was that? Like 
a ghost came those merry cadences. 
That fox-trot, like a skinned eel, was 
still alive and wriggling. Infuriated. 
I threw the wire out the window. All 
was still. 
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But then, my fingers still lingering 
on the binding post, came the final 
miracle. Listen; as an honest boob, I 
swear that, with no aerial whatever, no 
lead-in, no spreaders, no insulators, no 
anything but your humble servant, I 
heard again that same old immortal 
tune! Through my own arm and 
fingers—horrible though it sounds 
that fox-trot was pulsing out of my 
demonaic machine. 

At my frantic telephone call—as one 
who summons the Society for Psychical 
Research to announce a new spook— 
my expert tried to calm me by telling 
me that I had become the “ground” 
and the radiator was now my aerial. 
But I knew better. Hadn't I stood, 
the while, in two expensive Canton 
china soup plates and still heard the 
unspeakable thing? No, the truth was 
borne in upon me, and I had to accept 
it, like an attack of measles. I was a 
part of that magic machine. I had 
become my own aerial. My fingers were 
mere antennas. 

And so, vou see, as I told you, you 
simply can’t own a radio set without 
learning something about electricity. 
Perhaps, after all, it is I, and not that 
match box boy, who should have a 
statue erected to my genius. Tor I had 
demonstrated what the Institute of 
Technology had taught me, that elec- 
tricity belonged, really, not in my brain. 
It belonged in my wonderful fingers. 

There remains but one step more. 
J dare not take it, I might poison a 
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faithful dog, or torture an innocent 
blue-eyed baby, but my long-suffering 
receiver has so touched me with its 
pathetic willingness to serve that I 
shrink from putting it to the test. Let 
me keep my faith in it without proof, 
then, for I am sure that, though I 
smashed all its vacuum tubes, busted 
the rheostat, and abolished the storage 
battery, like the departed spirit of some 
loyal friend, WJZ’s fox-trots would 
somehow find a way to communicate 
with me from Newark. 

And, frankly, that’s precisely why I 
dare not try it.. 

Dear reader, I was given this story 
to write as an ignoramus. “You'll have 
lots of trouble” said the editor, and 
it ought to be funny.” Well, as you 
see, I've failed, miserably failed. I 
haven't had any trouble at all. In 
spite of every outrage inflicted upon 
it that darned set has always worked. 
Frank and Bill and Joe, every night, 
juggle wretchedly upon their sets. All 
right,” I hear them calling, “Now try 
it on No. 2. No, I don’t get that. 
sounds thick. Go ahead.” On the 
roof opposite, I have watched two boys 
putting and taking their antennas a 
dozen times. The newspapers are full 
of anxious queries about variocouplers 
and things that don’t work. But I 
have had no such luck, and I tinker no 
more. I simply can’t make it fail. 

And so, reader, I ask you: Doesn't 
that prove that I am a bona fide ig- 
noramus? 


How I Built a Crystal Set for $12.00, Though I Am 
34 Years Old 


Ir you have ever built your own radio sct, you know something of the 
trials and humors that confront the novice at his first attempt. And tf you 


haven't, you can learn about them from Don HEROLD, 


the well-known 


humorist—zcho will take the readers of POPULAR Rapio into his confi- 
dence in a near issue. 
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CONDUCTIVELY COUPLED CRYSTAL SET WITH LOADING COIL AND 
BUZZER TEST 
Cost of parts: Not more than $14.00. whole set can be mounted on a board and 
Selectivity: Fair 5 ready for e n an hour or so. 
„„ „„ A proximate range: 15 miles. 
Operation: Simple. The buzzer test simpliſies Outstanding feature: A simple set for a young 
the adjustment of the crystal detector. beginner to help him obtain his first knowl- 
Ease of construction: Not difficult. The edge of radio. 


100 BEST HOOK-UPS 


INSTALLMENT NO. 5 


N this series of hook-ups is being published—for the special benefit of 

the radio novice who is undecided as to just what circuit he wants— 
100 of the best radio receiving circuits, each thoroughly tested. The 
approximate ranges given here are averages based on actual records made 
with receiving sets throughout the country. During the summer the actual 
ranges may fall to 50 percent of the value given, while in the winter, in 
the best of conditions, the actual ranges may exceed the values given by 
as, much as 500 percent. All of these circuits have been described in 
detail in previous issues of PorULXR RADIO. 
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TUNED-PLATE ULTRA-AUDION CIRCUIT 
Cost of parts: Not more than $23.00. (Note: Ease of construction: Not complicated.“ 
The costs of tubes and batteries are consid- Approximate range: 1,000 m les. 
ered “extras” and are not included in the Outstanding features: Noted for DX, amateur 
costs given in these descriptions. ) and broadcast reception and for its excep 
Selectivity: Excellent. tionally sharp tuning. 
Operation: Fairly simple. 


Fee Porurar Rapio, September, 1922, page 62, for constructional details.) 
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COMBINATION CRYSTAL AND VACUUM-TUBE SET 


Cost of parts: Not more than $21.00. Outstanding features: Here is the circuit for 
Selectivity: Fairly good. the man who already has a crystal receiver 
Operation: Very simple and wishes to find out what the vacuum, 
: : i tube detector will do for him in the way 0 
Ease of construction: Simple to make. increased signals. The crystal may be used 
Approximate range: 15 miles on the crystal for strong local stations and the vacuum tube 
detector. 100 miles on the vacuum-tube de- may be used for the more distant and 
tector. weaker ones. 


See PorulAR Rapnio, July, 1922, page 222, for information about use.) 
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TUNED-PLATE ULTRA-AUDION 


Cost of parts: Not more than $34.00. 

Selectivity: Excellent. 

Operation: Fairly simple. This adaptation of 
this circuit contains variable tuning elements 
such as a variable grid condenser, variable 
grid-leak, and a variable condenser in the 
antenna circuit which will enable the more 
experienced operator to get maximum results 
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out of the receiver. 

Ease of construction: Just an ordinary ac- 
quaintance with tools and some ability in 
wiring up the circuit are necessary.“ 

Approximate range: 1, 000 miles. 

Outstanding features: A real set for the ad- 
vanced man who wants selectivity and sensi- 
tivity at reasonable cost. 


[Fee Porul an Rapio, February, 1923, page 142, for constructional details.) 
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ANTENNALESS REGENERATIVE CIRCUIT 


Cost of parts: Not more than $21.00. 

Selectivity: Excellent. 

Operation: Very simple. One control for wave- 
length and one for regeneration. 


Ease of construction: Not difficult to make.“ 
Approximate range: 20 miles. 
Outstanding features: 


Works without an an- 
tenna. Reduction in static. Fine for local 
reception. 


*(Sce Porurar RAI, November, 1923, page 372, for constructional details.) 
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SINGLE- STAGE RADIO-FREQUENCY AMPLIFIER WITH TUNE D-PLATE CIR- 
CUIT DETECTOR, AND TWO-STAGE AUDIO-FREQUENCY AMPLIFIER 


Cost of parts: Not more than $45.00. Approximate range: 2,000 miles. 


Selectivity: Very good. Outstanding features: Particularly good for 
Operation: Simple. DX reception of broadcasting. Simple to 
Ease of construction: Not any more compli- handle and truthful in reproduction of mv $ 
cated than the regular regenerative 3-tube sical programs. 
circuit. 


See Porurar Rapio, November, 1923, page 420, for constructional details.) 
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SINGLE-STAGE RADIO-FREQUENCY AMPLIFIER WITH CRYSTAL DETECTOR 


Cost of parts: Not more than $26.00. Ease of construction: Just an ordinary a” 
Selectivity: Fairly good. quaintance with tools and some ability u. 
Operation: Not complicated. There are two wiring up the set are necessary.* 


controls for antenna wavelength, a variable Approximate range: 500 miles. 
condenser and a tapped coil. The plate cir- Outstanding features: Clear, crisp reception 


cuit is tuned by a second variable condenser, A short antenna may be used (such as an 1 
and the inductance tap on the secondary of door antenna strung behind the picture 
the 2-circuit coupler controls the wavelength molding). 


of the crystal circuit. 


ee Poruran Rei. February, 1923, page 142, for constructional details.) 
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FLEWELLING MODIFIED SUPER-REGENERATIVE CIRCUIT 


Cost of parts: Not more than $22.00, 

Selectivity: Fair (on outdoor antenna). Good 
(on loop). 

Operation: Not hard to operate when the cir- 
cuit has once been adjusted properly. When 
used on an outdoor antenna, however, it is 
liable to produce bad interference to neigh- 
bors, due to re-radiation. 

Ease of construction: Easy to make but not 
easy to get adjusted right.* 


Approximate range: Local (on loop). 500 


miles (on an outdoor antenna), 


Outstanding features: Simplest super-regener- 


ative circuit. Can be made to operate a 
loudspeaker on one tube. This is only true 
when all conditions are satisfied. Actually, 


many experimenters do not get very good re- 


sults on account of some mistakes they have 
made and have failed to locate. Reception 
is accompanied with a high-pitched whistle. 


See Porur Aas Rapio, May, 1923, page 393, for constructional details.) 
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FIVE-TUBE NEUTRODYNE 


Cost of parts: Not more than $60.00. 

Selectivity: Very good. There are three con- 
trols for wavelength. 

Operation: Simple, if the set is tuned by 
means of a chart. In fact this is the only 
way to tune this receiver successfully. 

Fase of construction: More or less compli- 
cated. There are a number of precautions 
that must be taken to get the circuit to 
tunction properly, especially in the matter of 


eliminating feedback. The set will operate 
more efficiently when the neutralizing con- 
densers are upset slightly so that the set will 
regenerate without readily bursting into un- 
controlled oscillation.* 


Approximate range: 2,400 miles, 
Outstanding features: The wavelength can be 


calibrated. The set will not re-radiate. Any- 
one can operate the set by means of the 
tuning chart. 


See Porurar Rapio, September, 1923, page 248, for constructional details.) 


WATER PIPE 


THE DETAILS FOR THE SINGLE-WIRE ANTENNA 


Figure 1: This schematic diagram shows how to install a receiving antenna from 

the water-pipe ground to the farthest support. All parts for the antenna are 

designated by letters which reappear in the text and the list of parts so that you 
can make no mistake. 


HOW TO PUT UP AN 
OUTDOOR RECEIVING ANTENNA 


By ALBERT G. CRAIG 


Here are the instructions for putting up the standard 

type of transmitting and receiving antenna such as is 

required for the successful operation of all of the sets 
described in this magazine 


Costs oF Parts: About $5.00 


Here AN THE ITEMS You WIIIL NEED— 


Seven-strand, bare-copper wire, size No. 14 F and G—screw eyes; 
(enough for antenna A, supporting I—glazed porcelain tube; 
wires D and E, lead-in H, and ground J—lightning arrester; 


lead K); L—ground clamp. 
B and C—glazed porcelain insulators; 


A antenna is usu- in order to secure maximum radiation. 
ally designed to fit the transmitting On the other hand, a receiving antenna 
station, after due consideration has been is often designed to fit the location, 
given to its effective height and length which is generally a satisfactory solu- 
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tion ot the problem, as losses in the 
receiving antenna may be compensated 
by amplification, whereas any increase 
in transmitting power is necessarily 
costly. 

Therefore let us consider the erec- 
tion of an antenna from this viewpoint, 
not permitting, however, the use of a 
design that will cut down the efficiency 
of the system to an unsatisfactory 
point. 

In general, the selection of a type of 
antenna for receiving only narrows 
down to the single or double-wire “L” 
or “T” type. Both of these types have 
the same flat top” approximately paral- 
lel to the ground. The “L” type has 
the lead-in taken from one end, which 
gives it a resemblance to an inverted 
L; the “T” type has the lead-in in the 
center, which gives it the shape of a 
large T. Both of these types are direc- 
tional along their length; consequently, 
if they can be pointed toward the de- 
sired transmitting stations, reception 
will be somewhat increased. On the 
other hand, a directional antenna will 
decrease the proportion of static re- 
ceived as these atmospherics come from 
all directions. 

After you have decided on the “L” 
or “T” antenna (the L type is best for 
receiving), look over your available lo- 
cations. If possible find two supports 
at least 30 feet high which will give 
an unbroken span of 100 to 150 feet 
or longer. 

Do not run the antenna over or 
under any high-voltage electric light or 
power wires. 

It will be best if one end (for the 
“L” antenna) or the center of the span 
(for the “T” antenna) is exactly over 
the window nearest the set, thus giving 
a direct lead-in. 

Keep the wire at some distance (six 
teet if possible) from surrounding ob- 
jects if you want to get the best results. 
For instance, if it is placed only one 
toot above a grounded metal roof, it 
will be practically equivalent to an an- 
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tenna the distance above the 
ground. 

While masonry, wooden buildings and 
trees will not cause as poor results as 
a steel building, there will be a notice- 
able loss in signal strength if the 
antenna is run close to them for any 
considerable part of its length. 

If two natural supports cannot be 
found to give the required unobstructed 
span, it will be necessary to provide 
one or both of them, probably by erect- 
ing a short pole. (It may be well to 
mention the fact that a wire strung 
back and forth several times to give 
a total length of 100 feet or a very 
short multiple-wire antenna containing 
that amount of wire is usually not at 
all satisfactory.) 

Next, choose a point of entrance for 
the lead-in wire. This may be in the 
window frame, in the sash itself, or in 
the wall nearby. 

Then select a ground. The most 
satisfactory ground is the nearest water 
pipe. Other less desirable grounds are 
the iron frame of the building or any 
large grounded metal system, stich as 
the steam-heating pipes. 

Do not use the gas pipe for a ground 
as this is prohibited by the insurance 
companies. 

Now that the general scheme for the 
entire antenna- ground system has been 
settled upon, let us consider the required 
apparatus, all of which is shown in 
Figure 1. 

The antenna wire A, the short lengths 
of supporting wires D and E, the lead-in 
wire H, and the ground wire K may 
all be of seven-strand, bare- copper wire, 
size No. 14. The antenna insulators 
B and C should be a good grade of 
glazed porcelain, often being corrugated 
to give a longer insulating surface; F 
and G are two screw eyes large enough 
to take a firm hold in the antenna sup- 
ports. The entrance bushing I, is a 
glazed porcelain tube long enough to 
pass entirely through the wall or the 
window sash as the case may be. The 
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THE RECEIVING ANTENNA INSTALLED 
FicuxE 2: This typical installation shows how two natural supports (in this case a 


chimney and a tree) may be used for the single-wire receiving antenna. 


For a 


residence this method of supporting the antenna ts much less conspicuous than the 
use of poles or brackets. 


lightning arrester J, may be one of the 
smali indoor vacuum-gap 
should be marked Approved by the 
Underwriters’ Laboratories.“ L is a 
good grade of ground clamp. 


Summing up, it will be necessary to 


purchase the apparatus specified at the 
head of this chapter. 

We may now proceed with the in- 
stailation of the antenna. 

First put the screw eyes F and G in 
the two supports. Then attach a one 
or two-foot length of wire E to in- 
sulator C and connect the other end 
of the wire to screw eye G; connect up 
insulator B, supporting wire D and 
screw eye F in the same manner. Note 
that the length of the supporting wires 
may have to be increased to clear 
obstructions. Feed the antenna wire 
out from the coil through insulator B 
and attach the free end to insulator C. 
Draw the wire taut and wrap the coiled 
end around the antenna wire by passing 


type and 


ten 
for 


the entire coil around it about 
times; then uncoil sufficient wire 
the lead-in H. | 

This method makes the antenna and 
lead- in continuous and saves soldering ; 
with the “T” type antenna it is, of 
course, impossible to do this and the 
iead-in must be soldered to the center 
of the antenna before it is put up. 

Next, bore a hole for the lead-in 
bushing with a slight slope downward 
toward the outside of the house, so that 
water will drip off instead of running 
inside; insert the bushing and pass the 
lead-in wire through it. Fasten the 
lightning arrester to the wall nearby 
and connect the lead-in to the top side 
of it, then run the wire to the antenna 
post of the receiving set. 

It may be well to caution here that 
while only two antenna insulators and 
one porcelain tube have been called for, 
that some insulation such as a porcelain 
knob-insulator is necessary if either an- 
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tenna or lead-in touches the house. 

Prepare the “ground” by scraping the 
water pipe thoroughly, then attach the 
ground clamp and run the ground wire 
in the most direct line possible from 
it to the lower side of the lightning 
arrester, then on to the ground binding 
post of the receiving set. 

Ordinarily the one-wire antenna de- 
scribed here will be perfectly satisfac- 
tory, but the two-wire type may serve 
to bring up some particular station 
which it is difficult to receive. If the 
two-wire type is decided upon, consult 
Figure 3 for the assembly. Provide 
two hardwood spreaders M and N (two 
inches square and four feet long), four 
insulators B and C, one pulley T with a 
small hook F for fixing same to sup- 
port, three screw eyes G, Q and R, and 
enough additional wire for the double 
antenna, the guy wires O and P, and 
the pulley wire S. 

The two-wire antenna had better 
be assembled complete on the ground 
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and hoisted into place. First, notch 
the spreader N about one inch from 
each end and connect, in the notches, 
insulators C (by means of à short 
length of wire), supporting wires 
E and guy wires P. Join supporting 
wires E about four or five feet from 
the spreader and join guy wires P 
about ten or fifteen feet from the 
spreader. Connect insulators B, sup- 
porting wires D, and guy wires O in 
the same manner to spreader M. Solder 
wires II at the ends of the two an- 
tenna wires A and bring them together 
a few feet below the antenna to form 
a single lead-in. First raise the far 
end of the antenna into position, con- 
necting supporting wires E to screw 
eye G; then connect pulley wire S to 
supporting wires D and raise the other 
end of the antenna into position. At- 
tach guy wires O to screw eye Q, and 
guy wires P to screw eye R. 

The remainder of the installation is 
the same as for the single-wire antenna. 
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TWO- WIRE ANTENNA FOR EITHER RECEIVING OR TRANSMITTING 
Ficure 3: This diagram gives the eens data for erecting an inverted L-type 


antenna. 


The supports may be two poles set up especially for this purpose or they 
may be two trees or other natural supports. 


If trees are used the spreaders should 


be set out about 15 feet from the branches or there will be a certain amount of 
absorption of energy by the tree. 
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THE BROADCASTING e BY PENNSYLVANIA STATE 
LL | 


The lecture courses are not confined to small groups of undergraduates; some of them 
are made avatlable to the people of the entire state through station WPAB 


A College with a Radio Faculty 


“The need of continuous education is so great, and the necessity for sending out in- 
formation is so pressing as to make highly desirable some means of popular in forma- 


tion in addition to the sometimes long-delaved government bulletin. 
the means of reaching this audience quickly and regularly.” 


Commissioner of Education. 


Radio furnishes 
So states the U. S. 


This article tells what one of the more progressive 


colleges is doing to carry this modern idea into effect. 


By ARMSTRONG PERRY 


HE slogan “The college of the 

state for the people of the state” 
led Pennsylvania State College, years 
ago, to add to its lecture and classroom 
courses many that any citizen of the 
state could pursue without leaving his 
own fireside. 

These courses were called “extension 
courses” and the instruction was given 
by correspondence. Early in the spring 
of 1923 inquiries began to come in from 
Pennsylvanians who wanted radio in- 


struction by mail. The Engineering 
Extension Department investigated the 
possibilities of a correspondence course, 
comprehensive, useful, yet not too diffi- 
cult for the average man. 

A course was prepared. It was an- 
nounced in short paragraphs in the 
newspapers of the state and attracted the 
attention of radio magazines, which made 
it known nationally. Before any feature 
article had appeared, inquiries were com- 
ing into Penn State by hundreds. and 
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early in the fall the registration exceeded trades. A high-school teacher, intent on 
that for any other course offered by the organizing a radio club, asked for the 
department. At the last report 32 per- assistance that the course would give her 
cent of the corresponding pupils regis- in keeping ahead of her pupils in the 
tered by the Engineering Extension new subject. An aged physician applied 
Department were studying radio. Many just too late—death overtook him before 
of them are residents of other states. his first lesson was prepared. His widow 
Every section of the Union is well rep- wrote that his interest in the marvelous 
resented. new science was strong until the last. A 

The first man to register for radio was youth in Montana filled the vacant place. 
a newspaper editor. Several farmers, He is but fourteen and the course is not 
disproving the alleged slowness of the designed for boys, but he showed that 
rural mind, were near the head of the he was qualified, even to the securing of 
list. Accountants, typists, postal clerks, his father’s permission to add the cor- 
radio salesmen, mechanics, steel workers, respondence course to his first year's 
boiler makers, licensed commercial radio work in high school. Cubans and Cana- 
operators, a doctor of philosophy and a dians have applied for registration. 
dentist were among the early applicants. If the five continents and the islands 
As the enrollment lengthened, all the of the sea have not added their quota of 
leading professions and lines of business pupils by this time, the mails must have 
were represented, and many of the been delayed. 


BEHIND THE SCENES IN A MODERN EDUCATIONAL INSTITUTION 

Here is the apparatus used for transmitting by radio some of the lectures that supple- 

ment the correspondence courses maintained by Pennsylvania State College. Part 
of the generator equipment ts seen in the rear. 
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THE “RADIO FACULTY” 
Here is Prof. G. C. Gaum (at left), with his two assistants, who is in charge of the 


courses of instruction conducted both by radio and by 


correspondence. The chart 


on the wall shows that the registrations for the radio course overtop all others. 


Penn State is well prepared to care 
for her pupils in the radio correspond- 
ence courses—better prepared than she 
is to admit applicants to her classrooms. 
Four thousand students have been turned 
away in seven years for the lack of 
room. The college has had a radio sta- 
tion since the time, fifteen years ago, 
when a forward-looking graduating class 
gave her a 130-foot steel tower for 
the aerial, and an operating room. For 
years her station, 8XE, has been one of 
the reliable relay stations of the Ameri- 
can Radio Relay League. It has been 
heard in all parts of the United States, 
in the English Channel, in Switzerland 
and 1,700 miles off our Pacific coast. 
The professors and pupils have had 
broadcasting experience also. The alumni 
residing in the Pittsburgh district gave 
the money for the installation of a 


broadcasting station to be used for edu- 
cational purposes. It opened up last 
May. The pupils who operate and 
study it, under the supervision of the 
radio faculty, gain practical experience 
while the listeners hear the president, 
Dr. John M. Thomas, talk on subjects 
of general interest, the deans of the five 
colleges tell of the work accomplished 
in their respective fields, and strong- 
voiced announcers follow the battles 
waged on gridiron and diamond. 

The broadcasting station, WPAB, 
adds interest to the work of the men’s ` 
and women's glee clubs and quartets, the 
mandolin club, the soloists and the stu- 
dent dance orchestra. Distance lends 
enchantment, and no matter how the 
folks back on the farm may have kicked 
when Bill first tackled the saxophone 
and Mary hurdled high C, they are 
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mighty keen on calling in the neighbors 
when the kids’ college-bred music slides 
down the antenna and spills out of the 
loudspeaker. Even in the days before 
the radio telephone, when the baseball 
and football scores were sent out in dots 
and dashes, there were interested lis- 
teners all over the state, but under the 
present method their numbers have multi- 
plied faster than rabbits in a back-yard 
pen. The progranis are adapted to both 
city and rural residents. All this ex- 
perience had helped to make the radio 
correspondence eourse something more 
than a mere academic arrangement of 
dry facts—the professors know what it 
is to be up against practical situations. 

When Farmer Smith cannot separate 
the cream of the ether from the blue 
milk, as he sits with his text-book in 
one hand, his tuning knob in the other, 
and his ears full of assorted concerts 
and information from radio stations at 
all points of the compass, on Penn 
State’s “Farm and Garden Night,” the 
instructor who receives his lesson paper 
knows just what he is talking about and 
what advice he needs. If a farmer fol- 
lows the advice that he receives, he will 
eventually be able to build his own set 
(though the course does not cover con- 
struction) and bring in the frost warn- 
ing, the advice on the apple scab that 
threatens his orchard, and other things 
broadcast by the college for the fattening 
of the farmers’ pocketbooks. 

The correspondence course in radio is 
under the general supervision of Pro- 
fessor Charles Kinsloe. Professor N. C. 
Miller of the Department of Engineering 
Extension, who has specialized in corre- 
spondence instruction for the past ten 
vears, has immediate charge of this and 
other mail courses. Professor C. G. 


Gaum gives the instruction. lle has 
several assistants. The course is divided 
into two parts, each with its own text 
and ten assignment pamphlets. The 
first part, designed to meet the needs 
of beginners and amateurs, estab- 
lishes principles, and studies common 
electrical phenomena, radio circuits, the 
vacuum tube, amplification, sources of 
power, transmission circuits, and appli- 
cations of radio. The second part delves 
more deeply into the theory of electricity 
and leads up to detailed consideration of 
electromagnetic waves, radio circuits and 
the apparatus employed in the trans- 
mission and reception of radio mes- 
sages. The first part costs the cor- 
responding student $10.00, and the 
second part $15.00. Text-books and 
pamphlets are furnished without ad- 
ditional charge. 

„How to build it” has been omitted, 
after careful consideration, for the 
pupil can buy such information in the 
radio books and in the radio periodicals. 
The instruction given by mail may be 
supplemented by lectures delivered za 
radio. 

Pupils who find it possible to visit the 
college will find a welcome and see many 
things that are impressive. The broad- 
casting station looks dwarfed beneath 
the towers that support the star-cage 
antenna, but it contains three ample 
apartments: one for the studio, one for 
the operating room and one for the gen- 
erating plant, which delivers a full kilo- 
watt to a row of 250-watt transmitting 
tubes. Much of the apparatus has been 
built by resident students, directed by 
Gilbert L. Crossley, an undergraduate, 
and underneath the antenna system 1s 
buried, eight feet deep, a ground sys- 
tem with a network of wires. 


Will Radio “Revolutionize” Our Educational Methods? 


Some of the best minds believe that it may—including that of the progressive 


president of Antioch College, who is making a significant experiment in 
that may lead to far-reaching results. 


casting education” 


‘broad- 
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THE ELECTRICAL WIRING DIAGRAM FOR THE TRANSMITTER 


FIGURE 1: This drawing shows how to connect the various instruments and parts 
in the electrical circuit so that they will N in the manner described in the 
article 


HOW TO BUILD 
AN AMATEUR TRANSMITTER 


By LAURENCE M. COCKADAY, R. E. 
Costs oF Parts: About $150.00 


TRANSMITTING RANGE: About 25 miles 


Here ARE THE ITEMS You WILL NEED— 


A—inductance coil (see Figure 5); 

B—antenna fixed condenser, .0015 mfd. (Any 
standard make of high-voltage mica con- 
denser can be used in place of the home- 
made one) ; 

C—grid condenser, .0008 mfd. 

a .0005 mfd. can be used) ; 

D—Ward Leonard resistance, 7,000 ohms; 

E and F—filament rheostats (resistance val- 
ues to suit tubes used) ; 

G—honeycomb coil, size L200, used as a radio- 
frequency choke ; 

H and I—vacuum tubes, either VT-2 tubes or 
UV-202 tubes can be used; 
J—Acme double-coil iron-core choke, 114 hen- 

ries, 150-milliampere carrying capacity ; 


(Not critical, 


K—Federal paper condenser, No. 58-B, 2 mfd.; 

L—General Radio hot-wire ammeter, scale 
reading from 0 to 2.5 amperes (for mount- 
ing on front of eee 

M- Century buzzer (H-F 

N—single-circuit jack (well-insulated type); 

O—single-turn modulating loop wrapped tight- 
ly around inductance coil A; 

P—composition panel; 

two switch levers; 

eight binding posts ; 

twenty switch points and four switch stops; 

cabinet ; 

Esco 350-volt motor generator; 

DPD T starting switch, 25-ampere carrying ca- 
pacity ; 

connection wire, solder, etc. 
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HERE are a number of designs for 

a small transmitter that could have 
been picked out for description; there 
are also a number of circuits that still 
find each their adherents among the 
transmitting amateurs. But the author 
has decided to stick to the circuit known 
as the Colpitts, as it is so easy to build 
and to get into operation. 

Anyone who is given the description 
of this set can easily make it and have 
it working to perfection within a week’s 
time—after he secures the necessary 
parts. 

The transmitter selected consists of 
two 5-watt tubes, which are mounted in 
a neat cabinet with the inductance, the 
filter circuit, the chokes, condensers, and 
the other pieces of apparatus. The 
front of the panel will have the controls 
for the wavelength, the rheostats and 
the buzzer. The only external apparatus 
necessary comprises the motor genera- 
tor, the key, the dry battery for the 
buzzer and the antenna and counter- 
poise. 

In operation the set should have a 
range of about twenty-five miles for 
telephony; about fifty miles with the 


buzzer and as much as a thousand miles 
for CW, with a good antenna system 
and a fair location. 

The electrical wiring diagram is shown 
in Figure 1. The wiring in dotted lines 
is located outside of the cabinet, as is 
also the motor generator and the start- 
ing switch. 


The Parts Used in Building the Set 


In all the diagrams in this article each part 
bears a designating letter. In this way the 
prospective builder of the transmitter may eas- 
ily determine how to mount the instruments in 
the correct places and connect them properly 
in the electric circuit. The same designating 
letters are used in the text and in the list of 
parts at the beginning of the article. 


q The list of parts there given includes 


the exact instruments used in the set 
from which these specifications were 
made up; however, there are many other 
reliable makes of instruments which 
may be used in the set with equally 
good results. 


If instruments other than the ones listed are 
used it will necessitate only the use of different 
spacing of the holes drilled in the panel and 
shelf for mounting them. 


How to Construct the Set 


After procuring all the instruments and ma- 
terials for building the set, the amateur should 
set about preparing the panel (shown in Fig- 
ures 2, 3 and 4). 
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First of all the panel should be cut to the 
correct size, 11 by 15 inches. 

Then the edges should be squared up 
smoothly with a file. The centers for boring 
the holes (which are necessary for mounting 
the instruments) should be laid out on the 
panel as shown in Figure 3. 

The holes outlined here with a double circle 
should be countersunk so that the flat-head ma- 
chine screws used for fastening the instru- 
ments will be flush with the panel. All the rest 
of the holes in this panel are straight drill 
holes. Sizes for the diameter of these holes 
have not been given, but the builder will 
readily decide what size hole is necessary by 
measuring the size of the screws and shafts 
of instruments that have to go through 
the holes. 

When the panel is drilled, it may be given 
a dull finish by rubbing lengthwise with smooth 
sandpaper until the surface is smooth, then the 
same process should be repeated except that 
light machite oil should be applied during the 
rubbing. The panel should then be rubbed dry 


with a piece of cheese- cloth, and a dull per- 


manent finish will be the result. Or the panel 
may be left with its original shiny-black finish, 
if care is exercised so that it is not scratched 
during drilling. 

Next, mount the two rheostats E and F, 
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with two screws each, and attach the two small 
knobs. 

Then fasten on the two switch levers, and 
the ne sets of switch points as shown in Fig- 
ure 4. 

Now mount the hot-wire ammeter L by 
inserting the two screws on the instrument 
through the panel and fastening with nuts on 
the rear. (See Figures 2 and 4.) 

Then place the jack N in the hole drilled for 
it in the panel and fasten tight in the regular 
manner. 

The buzzer M may now be mounted in the 
position shown in Figure 4, by two screws. 
The cap of the buzzer will have to be removed 
for this operation. 

About the only thing left to do on the panel 
will be to mount the binding posts as indicated 
in Figure 4. | 


How to Make the Inductance Coil 


Now consider the making of the inductance 
coil A. 

This coil should be wound on a composition 
tube 4 inches in diameter and 6 inches long. 
The wire used for the winding is No. 14 bare 
or enameled copper wire. The turns should be 
spaced approximately % inch apart. 

The winding should have ten taps spaced 


S OO w 


AN INTERIOR VIEW OF THE SET 


FIGURE 2: 


mounted directly on the main panel and on the shelf panel. 


This picture shows the general arrangement of the apparatus which ts 


The parts are desig- 


nated by letters which reappear in the text and in the list of parts at the head oj 
the article. 
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HOW TO PREPARE THE MAIN PANEL 


Ficure 3: i 
are used to support the instruments, switch levers and the binding posts. 


one tap every turn from the bottom of the 
coil, for the grid voltage control, and ten taps 
spaced every other turn from the top of the 
coil, for the wavelength control. The remain- 
ing ten turns at the center of the coil are left 
untapped. 

Before winding the coil, the tube on which 
the coil winding is made should be threaded to 
fit the wire, the groove being about Ys inch 
wide and deep and having about 8 turns around 
the coil, to the inch along the coil. This job 
can be done in a neighboring machine shop at 
a very small cost to the builder. The wire 
should be wound tightly in the groove, as 
shown in Figures 2 and 5, and the taps made 
as shown in Figure 5 

These taps should be staggered slightly on 
the coil, and when the coil is completed the 
taps should be squeezed together so that the 
wire will pinch tightly against the tube and 
cause it to bind permanently and securely. 

When the coil winding 1s complete it may 
then be fastened to the panel along with the 
other instruments already mounted. The coil 
is fastened to the panel by two screws as 
shown in Figures 2 and 4. 


How to Make the Fixed Condensers 


The next construction job will be to make 
the two fixed condensers B and C 


This drawing gives the drilling data for the holes for the screws which 


These can be made as shown in Figure 6. 
Two heavy plates of brass (about a quarter 
of an inch larger all around than the con- 
denser plates) are cut and bent as shown and 
drilled for 4 screws. 

The plates for the grid ‘eondenser C consist 
of two plates of copper foil 114 inches square 
with a connecting flap, and separated from each 
other by one sheet of mica .003 inch thick by 
11⁄4 inches square. The capacity of this con- 
denser should be somewhere in the neighbor- 
hood of .0008 mfd. 

The antenna condenser B has three plates 
and is otherwise constructed in the same man- 
ner as the first condenser. The two outside 
copper plates are connected electrically to- 
gether and form one terminal and the flap on 
the middle plate forms the other terminal. Of 
course, the middle plate is insulated from the 
two outside plates by two squares of .003 inch 
mica sheet. This condenser may have a capac- 
ity of about double that of the condenser C. 

The copper plates are insulated in turn from 
the outer brass pieces by two squares of thin 
composition sheeting. The whole construction 
is shown so clearly in Figure 6 that further 
consideration is unnecessary. However, for 
those who do not wish to make the condensers, 
they may be purchased. Just ask for mica 
condensers of about the capacities specified. 
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A VIEW OF THE SET FROM THE FRONT 


Ficure 4: Showing the panel layout with the location of the switches, jack, rheo- 
stats, meter, buzser and the binding posts. 


They must be for transmitting purposes. 

The small shelf panel should nov be cut to 
size and the three brass brackets made as 
shown in Figure 7. When this is done the two 


condensers are mounted underneath it together 


with the grid-leak D and the radio-frequency 
choke coil G. On top of this panel should be 
mounted the two tube sockets and the double- 
coil, audio-frequency choke J. 

This whole shelf-panel assembly is then fas- 
tened to the main panel with three flat-head 
machine screws with nuts on the rear of the 
panel. 

Then, to mount the filter condenser K, an- 
other brass bracket will have to be made as 
shown in Figure 8 and also two strips of com- 
position insulation will have to be cut as 
shown in the same figure. This drawing shows 
how the condenser should be mounted and 
fastened to the panel. 

This completes the construction work on the 
set and it is now ready for wiring. 


How to Wire the Transmitter 


The set should be wired with care and it 
would be well if the radio-frequency circuit is 
connected with the same kind of wire as used 
for the inductance coil A. This keeps down 
the resistance of these circuits and therefore, 
the utmost in power will he supplied to the 


antenna. No insulating covering should be 
applied to any of these wires except through 
the filament circuits. For the audio-frequency 
circuit this is not important. 

The radio-frequency circuit comprises the 
leads to the coil A, the taps, the plate circuits 
of the tubes, the grid circuits and the con- 
nections to the antenna system. 

It would be best to start with the two bind- 
ing posts 7 and 8 and wire to the condenser K 
and the two opposite coils of the double choke 
J. Then follow the diagram in Figure 1, wir- 
ing up the other terminal of the lower choke 
coil J to the filament circuit of the two tubes 
including the two binding posts 5 and 6, and 
the rheostats E and F, one side of the grid- 
leak D and also over to the condenser B and 
the buzzer M. Then wire the other contact 
posts of the buzzer to the posts 2, 3, and 4. 
Then a lead should be run from the remain- 
ing terminal of the condenser B, to the top tap 
of the lower set of taps. This constitutes the 
fixed ground tap. 

Now run a wire from the post 1 to the plates 
of the two tubes, including in series the two 
terminals of the ammeter L. From the plate 
circuit a wire should be run to the top switch 
lever, and its respective switch points should 
soa a up to the upper set of taps on the 
col . 
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Then wire up the lower set of switch points 
to the lower set of taps on the coil A, and con- 
nect the lower switch lever over to the con- 
denser C. The other terminal of this con- 
denser is then connected to the remaining 
terminal of the grid-leak D and the grids of 
the two tubes H and I. Now connect up the 
radio-frequency choke G to the plate circuit 
and finish this connection to the remaining ter- 
minal of the upper winding of the audio- 
frequency choke J. 

The last job in wiring will be to connect up 
the single turn of heavily insulated wire 
around the coil A. The two ends of this turn 
of wire should be connected to the two ter- 
minals of the jack N. This is the absorption 
loop for modulating the output of the set for 
telephony. The wiring is then complete. 


How to Set up the Transmitter 


First of all, get the materials together for 
a short single-wire antenna and a short three- 
wire fan counterpoise. This will require about 
500 feet of No. 12 seven-strand copper wire 
and 6 or 7 antenna insulators. The counter- 
poise should run in three directions, the middle 
wire should be suspended about 10 feet above 
ground and run straight out from the spot 
where the lead-in is to be located. The other 
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two wires of the counter poise should be placed 
on the same level as the middle wire and 
should run at an angle of about 22 ½ degrees 
on each side of the middle wire. 

The antenna wire should be located as high 
as possible directly over the middle wire of the 
counterpoise. It should also point in the same 
direction as the middle wire. Both the antenna 
and the counterpoise should be about 65 feet in 
length. Be sure that the two lead-in wires, 
from the counterpoise and the antenna proper. 
do not run close to each other or parallel for 
any considerable distance. 

The person setting up the antenna will have 
to use his own judgment in adjusting it to his 
own local conditions but the plan outlined 
above will probably be the best. 

When the antenna work is completed and the 
proper lead-in bushings put in place, the work 
inside of the house can be started. Choose a 
place in the room that you have already picked 
so that the table will come right opposite the 
window or the lead-in bushings. This will 
give you short leads and added efficiency. 
Never run the wires to the antenna and coun- 
terpoise any distance through the house. 

et up the apparatus on the table, leave the 
cabinet off until the set has been in operation a 
few weeks and you have got it tuned to per- 
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HOW TO MAKE THE TAPPED INDUCTANCE 


Ficure 5: 


The coil is wound on a composition tube as shown and the taps are made 


and wired to the 20 switch points on the panel. 


264 


BAKELITE 
SHEET 


O 


COPPER T 


FO/L FOL 


BAKELITE 
SHEET 


COPPER 


POPULAR RADIO 


HOW TO MAKE THE MICA FIXED CONDENSERS 


Ficure 6: 


These condensers can be made by any amateur who ts handy with tools, 
but condensers of this capacity may be obtained F 


om the dealers. If you buy them, 


be sure that they are for transmitting. 


fection and understand its operation better. 

Connect up the starting switch on the table 
in a convenient position to the hand. This 
switch may be wired direct to the lighting 
circuit. Then connect the motor (of the motor- 
generator set) to the switch. Next, connect 
the positive terminal of the generator to the 
post 7 on the set. The negative terminal of 
the generator should be connected to the post 
8 on the set. 

Next, connect the two posts 5 and 6 to an 
8-volt storage battery or an 8-volt toy trans- 
former. If a toy transformer is used for light- 
ing the filaments on A.C., the primary of 
this transformer may be connected to the start- 
ing switch of the motor generator so that the 
same switch can be used for starting the gen- 
erator and turning on the filaments. This 
makes for a quick change-over. 


Now connect the antenna lead-in wire to the 
post No. 1 and the counterpoise lead-in wire 
to the post No. 2. For operating the buzzer, 
two or three dry cells should be connected 9 
series with a key to the posts No. 3 and No. 4 

It would be advisable to ask some neighbor- 
ing amateur friend to come over to the station 
to help you get the set into operation for the 
first time. Get an amateur who has a vacuum- 
tube transmitter of his own. Ask him to bring 
over a D. C. milliammeter and insert it in the 
positive plate lead of the transmitter. (This 
is the wire running from the positive terminal 
of the generator to the binding post 7.) The 
milliammeter will tell you just how much plate 
current the tubes are drawing and will give 3 
pretty good indication as to when the set is 
functioning properly. When the set is once 
tuned you can take the meter out of the circuit 
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THE DIMENSIONS FOR THE SHELF AND BRACKETS 


Ficure 7: At the left ts shown the side view of the shelf with the honeycomb coil 
G, mounted on the slanting bracket by means of a small strip of composition and 
two screws and nuts. At the right is given the dimensions for the shelf and the 
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side brackets. 
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HOW TO MOUNT THE FILTER CONDENSER 


Ficure 8: This drawing shows the end view of the condenser and bracket (at the 
left) and the side view after it „ attached to the panel by means of the 
rackets. 
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and the hot-wire ammeter will tell you if 
the set is working right or not. 

The first thing to do in tuning up is to 
get the filaments of the two tubes burning at 
the correct brilliancy. This should be done 
without supplying any plate voltage to the 
tubes. Connect the batteries (for lighting the 
filaments) without connecting the generator to 
the supply lines. Or, if A.C. is used for light- 
ing the filaments, disconnect the 110 volts A.C. 
from the input to the motor generator, so that 
when you close the starting switch, only the 
transformer will get a supply of alternating 
current and only the filaments will be energized. 
Then regulate the two rheostats, one for each 
tube, until you have them both burning at the 
correct brilliancy. The UV-202 tubes should 
be lighted up nearly all the way on the rheo- 
stats, but the VT-2 tubes (which are prefer- 
able in this set) should only be lighted a dull 
red color. If the latter tubes are lighted up 
brightly they will burn out! 

Now adjust the top set of taps, say at the 
third tap from the top, and put the switch 
lever of the bottom set of taps on the bottom 
tap. 
Now replace the connection to the generator 
and turn on both the filament current and the 
plate current. If all the connections have been 
made ‘according to standards, the hot-wire 
meter should immediately sat to climb until 
it reads somewhere between .5 and 1.5 amperes. 
This is a measure of the high-frequency cur- 
rent being supplied to the antenna. 


— 
Foto Topics, Inc. 
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Now get out the wavemeter and see what 
the wavelength is. (By the way, this test 
should be made at a time of day when it will 
not interfere with the broadcasting, because 
you may exceed the allowed wavelength for a 
few minutes in getting the set tuned. Do not 
do it at night, when broadcasting is in full 
swing!) 

If the wavelength is too high during this 
first test, keep coming down on the upper set 
of taps; the lower the tap you use the lower . 
will be the wavelength upon which the set will 
radiate. 

When you have the wavelength correct, ad- 
just the lower set of tans so that you get the 
highest radiation with the smallest plate cur- 


rent in the borrowed milliammeter. When this 


is done you can take the meter out of the 
circuit and return. it. 

If you wish to use telegraphy on the buzzer 
all you need do is to press the key in the buz- 
zer circuit. When the key is depressed the 
buzzer contacts will interrupt the antenna cur- 
rent, thus modulating it at the buzzer’s fre- 
quency. 

If you wish to use telephony, connect the 
microphone to a telephone plug and insert 
the plug in the jack on the set and speak 
into the microphone. The antenna current as 


recorded by the hot-wire meter will fall off, 
both when the key is depressed and when 
the voice is impressed on the microphone. 
This is a proper indication that the set is 
modulating. 


HOW ONE PRINTER USES RADIO TO AVOID STRIKES 


Overtime work ina New York printing concern caused so much difficulty in holding 

workmen that the manager finally hit upon the idea of installing a receiving set 

for the entertainment of his men while they work. Now he reports that he cannot 
induce them to leave the shop at all! 


WHEN THE CHARGE IS NEGATIVE— 


The vacuum tube may be likened to a one-wa 

street in which there is a gate that ts closed, 

when the grid of the tube ts negatively electri- 
fied, blocking the roadway. 


—AND WHEN IT IS POSITIVE 


This gate, however, ts immediately lowered 

when the grid is electrified with a positive 

charge, thus allowing the electrons (our run- 
ners) to pass through, 


How the Vacuum Tube Works 


ARTICLE NO. 3: THE TRIODE AS AN AMPLIFIER 


This series of articles is designed to explain, in non- 
technical language that the layman can understand, 
some of the basic principles of radio phenomena 


By ALFRED 


HE art of magnifying something 
small into something big so that 
it may be perceived better by the hu- 
man senses, is a most helpful one. 
Sound is magnified by ear trumpets 
and megaphones; vision is magnified by 
an arrangement of lenses that converge 
rays of light. With the telescope we 
may search. out celestial bodies in the 
heavens; with the microscope we may 
search the secrets of the infinitesimal. 
But one of the most helpful devices 
in the magnifying art came into being 
with the invention of the three-electrode 
vacuum tube—the triode. | 
Under the heading of “detection” or 
“rectification” we used the analogy of 
heat (electrons) flowing in a one-way 
street *; the filament at the east end 
of the street radiating the heat; the 
cold plate symbolized as a fan drawing 
*See Porpurar Rapiro for April, 1923 


M. CADDELL 


the heat through the street and deliver- 
ing it on the outside; and the grid, or 
valve-gate, introduced to impress the 
radio-frequency oscillations of the car- 
rier wave on the one-way current, and 
at the same time controlling its flow. 

Then, in describing regeneration, we 
likened the incoming signal to a runner 
coming weakly into a town, bearing an 
all-important message.** We pictured 
in our mind an outpost established by 
the citizens of the town, a sort of ex- 
tension of the town’s facilities, arranged 
to greet the runner and furnish a stimu- 
lant to help him into the town with in- 
creased vigor. By this system of help, 
the runner not only received an initial 
but also a continuous sort of stimulant. 
Through the help of the local battery 
circuit his strength became amplified 


enormously, and he was able to impress 


**See Popunar Rapro for July, 1923 
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more pointedly his message on the peo 
ple (electrons) of~the town. 


Now we will follow the impressed + 


message to its destination, through the 


highways and byways of circuits, trans-. 


formers, condensers and tubes, through 
the phones and into the listener’s ears. 


No matter ‘what else its task may be, 


the vacuum tube is essentially a device 
that magnifies received radio signals— 
amplification is going on continuously 


while the set is at work. One tube will 


amplify from five to thirty times ac- 
cording to the hook-up, while several 
tubes arranged in cascade will amplify 
hundreds and thousands of times. 
The received message is magnified 
in the same way that a chorus mag- 


nifies the volume of a song. Then this 


chorus passes out of that tube (through 
the output circuit of the tube) into a 
lane (coupling circuit) to be conveyed 
to another town (tube), and then to 
another and possibly another, and so 
on until what was once an imper— 
ceptible little “whisper” becomes a 
mighty shout. 

But how is the chorus output of one 
tube conveyed to another tube? How 
is it handled electrically? How is it 
magnified without confusion, or dis- 
tortion? 

First of all, the voltage of the recti- 
fied speech-current must be stepped up, 
for the greater the voltage introduced 
to the grid of the second tube, the 
greater will be the response. Therefore, 
the united chorus (the rectified output 
of detector tube) must pass through a 
step-up transformer, so that the voltage 
may be made higher, more decisive—a 
flexible trigger capable of releasing a 
larger source of power. 

But what is a transformer? What is 
the principle upon which it works? 

Almost everyone has what may be 
called the “ratio sense.” That is, he 
knows something about gear ratios, how 
a large gear driving a small one, as in 
the case of a bicycle, results in a trans- 
mission of speeds, from low to high. If 
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the pedal gear has 72 teeth and the 
wheel sprocket 9, the ratio of speed is 
1 to 8—one<revolitton*8f the big gear 
to eight of the smaller. In stepping 
up the voltage of an electric current, a 
different arrangement is used—that of 
numerous turns of wire wrapped around 


a closed core made up of soft iron 


laminations. Around one section of the 
core is the primary winding and around 


the opposite section the secondary, and .. 


the ratio of step-up is according to the 
ratio of turns of wire. In a step-up 
transformer, the primary “has, say 100 
turns and the secondary 800. There- 


fore, the ratio is 1 to 8—if you had 


an alternating electric current with the 
voltage of 1 to begin with, on leaving 
the transformer the voltage would be 8. 

But now our chorus has left the 
detector tube; it has been carried by 
the rectified current through the trans- 
former, where the voltage is consider- 
ably increased. Now it is introduced to 
the grid circuit of the next tube, an- 
other one-way street through which 
there flows a fresh stream of electrons 
evaporated from the filament and drawn 
down the street by the suction fan (cold 
plate). The strengthened voltages con- 
trol the flow of electrons as in the 
former case, and the result is a greatly 
magnified voice current that will now be 
strong enough to “work” a pair of 
phones, or probably a loudspeaker is 
desirable so that many may hear. In 
that case another step of amplification 
will be necessary to accumulate suf- 
ficient strength to overcome the resis- 
tance of the magnets of the loudspeak- 
ing device and cause the diaphragm to 
fluctuate. | 

Therefore the runner (the carrier 
wave bearing the incoming signal), after 
having his message rectified and ampli- 
fied into a chorus, has at last reached 
the point where the message is about to 
be translated into a language that we 
can sense—sound waves, 7 

Thus the runner goes through many 
modifications before the message he is 
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HOW THE CURRENT iN THE TUBE IS REFRESHED AND 
STRENGTHENED 


After being strengthened by the stimulants (regeneration) given by the crowd 
(plate current) in the first town (detector tube), the runner (message) ts carried by 
the crowd through a lane (transformer 5) teading to the next town (tube 1). Here 
he ts again refreshed and strengthened and met by a larger crowd which joins in the 


chorus and helps him on his way to the next town. 


Thus the message ts amplified 


from a feeble whisper to a mighty shout from the multitude. 


carrying becomes audible. Indeed, there 
are many electrical highways not men- 
tioned herein through which he might 
travel and receive still further ampli- 
fication. For instance, radio-frequency 
amplification—magnifying the strength 
of the radio waves before rectifying, 
a method which embodies many good 
features for long-distance receiving. 

So now, as our picture stands, we 
have a runner (incoming signal) coming 
weakly toward a town with a one-way 
Street (the tube), bearing a message. 


Before he gets there and while passing 
through, he is assisted by friends (the 
regenerative circuit) and ushered into 
town through the gate-valve called the 
grid. Thereupon, the message he is 
carrying is taken up by the townfolk 
(the electrons) who join in the chorus 
and pass out of that town into a lane 
(the coupling circuit, transformer and 
other apparatus) to be conveyed to an- 
other town, and so on; so that what was 
once an inaudible flow of radio-frequency 
impulses becomes a mighty shout. 
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THE ELECTRICAL WIRING DIAGRAM FOR THE OSCILLATOR 


Figure 1: This drawing shows the proper connections for the instruments in the 
electrical circutt. 


HOW TO BUILD A 
‘THREE-TUBE REFLEX RECEIVER 


PART II 


By WALTER A. REMY 


Here is a simple vacuum-tube oscillator that can be used for heterodyne reception 

with any non-regenerative receiver. It can also be calibrated for wavelength and 

then can be used as a wavemeter. It is a useful piece of apparatus for any radio 
experimenter to own. 


Cost oF Parts: About $28.00 


Here ARE THE Items You WILL NEED—- 


Al and A2—2 25-turn honeycomb coils; 1 tube bezel; 
Bl and B2—2 single-coil mountings ; 1 3-inch dial; 
C—1 balanced variable condenser. Two ca- 1 2-inch rheostat dial; 

pacity ranges .0005 and .001 mfd.; 1 Bakelite panel, 7 inches by 10 inches by 
D—1 jack-type single-pole, single-throw fila- Ye inch; 

ment switch; 1 Bakelite panel, 2% inches by 3 inches 
E—1 6-ohm rheostat; by , inch; 
F—1 vacuum- tube socket; 1 Bakelite panel, 1 inch by 2 inches by 
G—1 D.C. milliammeter, range 0-10 milliam- Ys inch; 

peres ; Brass strip for tube-shelf support ( 
H—1l double: circuit telephone jack; inch by ve inch). 


HE heterodyne method for CW When a signal from a CW transmitter 
makes use of a small oscillator is received it is of a frequency which 
which is loosely coupled to the receiver. cannot be heard by the human ear. The 
The frequency of the oscillations of the oscillator is adjusted so that it oscillates 
oscillator is variable. at a frequency of from 100 to 500 cycles 
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lower or higher than the signal frequency. 
The result of these combined frequencies 
is the frequency difference of from 100 to 
500 cycles, which can be readily heard by 
the human ear. This method is by far 
the most efficient way of receiving con- 
tinuous waves. 


This is only one of the uses to which. 


an oscillator such as is here described can 
be put. It can be used as a wavemeter, in 
calibrating receiving sets and in other 
measurements which are described in va- 
rious books. It is surprising that such 
a useful instrument is as little known and 
used by amateurs today. 

With the receiver described in the last 
article,“ using Acme R- 1 radio- frequency 
transformers and the oscillator described 
See Poru lun Rapio for February, 1924. 
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herein, the following aruateur CW sta- 
tions were heard at station ZRV during 
last winter: 6EN, GRA, 6EA, NX, 6Z Z, 
XA D, 6ABX, 6AWT, 68 OE, 6BRS, 
6BSQ, 7BH, 7NA, 7LU, 7IY, 7SC, 
7ABB, 7ZO, 7ZU, 7ZV. The signals 
were strong and easily readable in every 
case. 

The circuit used in the oscillator is a 
regular Hartley circuit in which a split 
inductance and a variable condenser, con- 
trolling the frequency of the oscillations, 
are used. The diagram of connections is 
shown in Figure 1. 

Figure 2 shows the rear view of the 
completed instrument. A front view of 
the instrument can be seen in the 
illustration at the head of Part 1 of this 
article. 


VIEW OF THE OSCILLATOR FROM THE REAR 


Ficure 2: This picture gives the arrangement of the instruments, the honeycomb 
cotls, the variable condenser, jack, switch, meter and the rheostat and tube socket. 
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THE PANEL LAYOUT 
Ficure 3: This drawing shows how the front of the panel looks when completed. 
The left-hand small dial is the rheostat control and the right-hand dial is for the 
variable condenser which controls the frequency of the generated oscillations. 


How to Construct the Set 


In the construction of the instrument the 
parts specified in the head of this article are 
necessary and are lettered in the diagrams. 


The list of parts there given includes 

the exact instruments used in the set 

from which these specifications were 

made up; however, there are many 

other reliable makes of instruments 

which may be used in the set with 
equally good 1 


Practically the only construction necessary 
is the tube-socket shelf; the rest is merely as- 
sembling. The 2%-inch by 3-inch panel is 
drilled as shown in Figure 7. The two brass 
angle pieces are cut and drilled as are also 
shown in Figure 7. The unit is then assem- 
bled and the tube socket held to the sub- base 
with two 6/32 brass machine screws. 

The panel drilling is shown in Figure 6. 
The large hole for the milliammeter is made 
with a lathe and a fly- cutter, as is the smaller 
one for the tube bezel. Any machine shop will 
do this cutting for a nominal sum. A more 
laborious procedure is to drill a series of 


holes in a circle and then cut out the circle 


with a keyhole saw. (The author made three 
holes for a CW transmitter in this manner 
and has never repeated the performance.) If 


desired, a series of small holes may be drilled 
in place of the bezel to view the tube. When 
the panel is drilled it is rubbed with emery 
cloth or fine sandpaper to give it a grained 
finish and is then polished with ordinary ma- 
chine oil. 

The shelf panel is fastened to the main panel 
by means of the two angle pieces with 8/32 
flat-head machine screws. The rheostat is then 
mounted with 6/32 machine screws. The tele- 
phone jack and the jack-type switch are next 
put in place. The switch 1s one of the type 
that have recently appeared on the market 
for use in the filament circuits of vacuum 
tubes. 

The condenser is mounted next. This con- 
denser is of the double-capacity, balanced type. 
The plates are mounted on the rotary shaft 
so that an equal number of plates are on each 
side of the shaft, thus balancing the weight. 
There are two sets of stationary plates 
mounted in the proper relation to the rotary 
plates. A Broun condenser was used in the 
oscillator described. 

The honeycomb-coil mountings should now 
be mounted. The regular De Forest-type 
mountings are not well adapted for this work 
because the connections are to be made be- 
tween the plug and the panel. It is almost 
impossible to make such a connection on the 
De Forest-type mounting because of the two 


POPULAR RADIO 


pieces at the top and bottom, which prevent 
the entire surface of the mounting from lying 
flat up against the panel. Two plug mountings 
having perfectly flat backs were used and were 
fastened to the panel with cap nuts. The 
milliammeter is next mounted on the panel. 

A small 7-inch by 10-inch cabinet may be 
purchased at almost any radio store. The only 
external connections required in the oscillator 
are the filament-battery connections. 

The small 1-inch by 2!4-inch panel is drilled 
as shown in Figure 7 and holds two binding 
posts for the filament battery connections. The 
panel is screwed directly to the back of the 
cabinet after two holes have been drilled 
through the cabinet to allow the threaded part 
of the binding posts to come through. <A 


small 2214-volt “B” battery is contained in the 


cabinet itself. The oscillator is now ready 
to be wired. 


How to Wire the Oscillator 


The set is wired with square tinned bus-wire 
from the diagram of connections in Figure 1. 
The only unusual part of the wiring is that of 
the condenser. 

On the condenser there are two terminals 
for the stationary plates, one for each set, 
and one for the rotary plates. The terminal 
for the rotary plates is connected to the grid 
end of the coil mounting. One stationary plate 
terminal is connected to each of the switch 
contacts of the jack-type switch. When the 
plug is pushed in only one set of stationary 
plates is in use and the .0005 mfd. capacity is 
obtained. When the plug is pulled out the 
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other set of plates is connected to the first set 
and the .00l-mfd. capacity is obtained. Usuall 

there is a metal strip connected across the back 
of the condenser connecting both sets of plates. 

Thts connection should be removed. 

The two coil mountings are connected in 
series and a connection is made from the 
negative filament to the wire common to both 
mountings. It should be noted that the two 
inside springs on the telephone jack are con- 
nected together so that the current will flow 
when the phones are out of the circuit. 


Operating Data 


The oscillator is now ready for operation. 
The only tube which gives reliable service in 
tiis work is the oxide-coated filament type, 
such as the Western Electric “E” or “J” type 
tubes. Such tubes give a copious electron flow 
and oscillate readily at the high frequencies 
necessary in short-wave work. A UV-201 was 
used with fair results, although it would not 
work well below 200 meters. 

The oscillator is set from two to four feet 
from the receiver and the tube is lighted. The 
author used the oscillator set two feet away 
from the receiver and at right angles to it. 
With an E“ tube the milliammeter should 
read from three to four milliamperes. 

The condenser dial is then turned from the 
zero mark up. When the plate current drops 
the tube is oscillating. If the plate current 
rises the filament battery leads should be re- 
versed. The receiver is set at a certain wave- 
length and the oscillator condenser is turned 
until a signal is heard. The receiver is then 
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VIEW OF THE OSCILLATOR FROM ABOVE 
FicureE 4: A more detailed idea of the way the instruments and parts are mounted 
on the panel is given in this diagram. By comparing this drawing with figures 2 and 
the prospective builder may get a complete idea of the construction. 
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adjusted until the signal is at its greatest 
strength. This procedure seems a bit awk- 
ward at first but soon it becomes natural to 
operate the receiver and oscillator at the 
same time. If the receiver seems to tune 
broadly the oscillator should be placed further 
away from it. 

(At this point it might be well to say that it 
it not good practice to run the oscillator and 
the receiver tubes from the same A“ battery, 
as this somewhat destroys the tuning qualities 
of the receiver.) 

At station 2KV the oscillator is calibrated 
and has a range of 175 to 300 meters with the 
.0005-mfd. capacity and from 200 to 400 meters 
with the .00l-mfd. capacity. Since the fre- 
quency of 200 meter signals is 1,500,000 cycles, 
the 500-cycle difference in oscillator frequency 
makes hardly any difference between the wave- 
length received and the wavelength shown by 
the oscillator. 

The true wavelength may be gotten by ob- 
taining the zero beat. It is noted that as the 
dial progresses the note heard in the receivers 
becomes lower and then goes up again. This 
is due to the fact that at first the oscillator 
frequency is 500 cycles lower than the received 
frequency and that it gradually approaches the 
received frequency, making the frequency dif- 
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ference smaller and the note heard in the tele- 
phones lower. When the frequency of the os- 
cillator is the same as that of the received sig- 
nal there is no frequency difference and no 
sound in the telephone. Then, as the frequency 
of the oscillator becomes higher than the signal 
frequency, the note is heard again, this time 
rising instead of falling, as the frequency dif- 
ference 1s increasing. That point, in between, 
where no sound is heard in the telephones is 
the zero beat and the exact frequency of the 
signal received. 

Thus the wavelength of the station received 
may be determined by noting the oscillator dial 
reading and glancing at the calibration curve. 
Station 2KV will gladly give any amateur his 
exact wavelength. 

The oscillator was calibrated by placing a 
standard wavemeter near it. A pair of phones 
were plugged into the oscillator telephone jack 
and the buzzer in the wavemeter was started. 
The oscillator was put in operation and the 
condenser dial set at 10-degree intervals, start- 
ing from zero. The wavemeter was then tuned 
until the buzzer signals were loudest in the 
telephones. The wavelength as shown by the 
wavemeter was noted and a curve plotted, us- 


ing wavelength and dial degrees, respectively, 
as the axes, 
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SIDE VIEW OF THE UNIT 


This diagram shows how the socket is mounted on two brass supports 
which are screwed to the socket and to the panel in turn. 


Figure 5: 
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THE DIMENSIONS FOR THE PANEL 


Ficure 6: 


The correct spacings for the instruments will be assured if the direc- 


tions for drilling the holes for mounting them are strictly adhered to. 


When used as a wavemeter, resonance be- 
tween the oscillator and the circuit of un- 
known frequency is indicated by an increase 
in the milliammeter reading or by using tele- 
phones in the jack, and obtaining the greatest 
signal strength in the telephones. 


Such an oscillator is an exceedingly 
useful instrument around the amateur’s 


station, and in conjunction with a reflex 
receiver it makes an ideal receiver for 
amateur CW work. Any frequency can 
be had with the oscillator by using vari- 
ous inductances in the coil mountings. 
The same number coil should be used 
in each mounting. 


THE DETAILS FOR THE SMALLER PARTS 


Ficure 7: The sizes for the small panel and connection block are here given, to- 
gether with the dimensions for the small brass brackets. 
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A FOUR-CIRCUIT TUNER BUILT LIKE 
AN ORGAN 


Few readers will recognise in this imposing 
piece of furniture the Cockaday receiver that 
every fan knows merely as a small instrument 
that fits into a bureau drawer. It was de- 
signed and built by F. E. Davis of Syracuse, 
New York, who reports that the set is as 
eficient in operation as it is dignified in ap- 
pearance. In this article Mr. Pyle points out 
how easy tt is to give any radio receiver this 
same elegance of appearance so well illus- 
trated by Mr. Davis’ installation. 


How to Improve 
the Appearance 
of Your Set 


Now that the radio fan has got 
his receiver into good working 
order, the next step is to arrange 
the wires, batteries and accessories 
so that the set will be both con- 
venient to operate and beautiful 
enough to be an ornament in the 
home. This article points out 
some of the ways in which this 
may be done. 


By HOWARD S. PYLE, I. R. E. 


ITH the acceptance of radio as a 

general household convenience, 
it is high time that we turn our attention 
to the general overhauling that we have 
promised our receiving sets for some 
months past. 

Radio equipment has now taken a 
permanent place in the home, and 
as such should be no more intrusive 
or unsightly than our piano or phono- 
graph. A casual survey of the average 
broadcast receiving equipment, however, 
will disclose the fact that about eighty 
percent of such instruments, while in 
themselves a triumph of the cabinet 
makers’ art as well as an efficient and 
sensitive piece of electric equipment, 
are so installed in the home as to create 
an impression of untidiness as well as 
a bit of discouragement to visiting 
friends who, as yet, have not installed 
radio as part of their home life. No 
woman, proud of her housekeeping 
ability, wishes to have an unsightly 
storage battery, dry cells or mess of 
straggling wires in her comfortable 
living room; we cannot blame her. We 
know we would not tolerate a similar 
haphazard installation job were it to be 
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a piano lamp or wall bracket. Then 
why need we tolerate careless work in 
installing radio equipment? 

A radio receiving installation offers 
the handyman of the house an oppor- 
tunity to demonstrate his ability with 
the home tool chest, and offers an ex- 
cellent method for spending some of 
the spare time that is frequently prone 
to drag a bit after the holiday season 
has passed and things have settled back 
into their regular routine. 

Last fall and winter the main object 
was to get the set in and working; ap- 
pearances were secondary. Radio broad- 
casting was completing its second year 
and we disliked to miss a night’s enter- 
tainment. But now we have it as an 
established service. We are used to it, 
though far from tired of the diversity 
of entertainment to be gained through 
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this means. Let's see if we can’t make 
an unobtrusive appearing, harmonious 
piece of furniture of our equip- 
ment and then enjoy to the utmost the 
even higher grade of programs now 
available without the annoyance of loose 
wires and messy batteries. 

Our . first consideration, therefore, 
should be to set aside a permanent 
location for our receiving set, with its 
necessary manual controls. We should 
take into consideration, in deciding the 
location, a place which is out of the 
way yet easily accessible for the oper- 
ator. A small table should be provided, 
matching the other furniture of course, 
and be designated solely as a resting place 
for our radio equipment. It should then 


be decided whether it is desirable to 
have the “A” and “B” batteries with 
the set, or remotely placed. 


If the 


HOW TO HOOK UP THE RADIO TABLE 


Figure 1: Connections are here shown for the receiver A and the amplifier B, which 
are placed on top of the table, with the batteries underneath and with a plug con- 
nection for the antenna and the ground. The switch E controls the use of the battery 
charger C. The plug J connects the fixed wires with the flexible connector K. 
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former, the table should be provided 
with an enclosed set of shelves beneath 
the top, arranged with swinging doors 
at the front. Such tables are now 
offered in a variety of styles for radio 
purposes. l 

Perhaps such an arrangement is more 
desirable than à remote arrangement 
of the batteries. In that event, our 
batteries will be placed on the shelving 
beneath the table, with the set directly 
above. So far, matters are simple. 

But we are now faced with the prob- 
lem of connecting the batteries to the set 
with suitable conductors, This is where 
the average home installation is sadly in 
need of revision. Some of the tables 
are provided with a large opening at 
the rear of the lower cabinet, through 
which to pass the conducting wires up 
the back of the tab'e to the set. This 
is a poor makeshift for a really good 
installation job. A neat wiring scheme 
cannot be arranged if the wires all 
straggle up over the back of the table 
to their respective binding posts. They 
are only in the way when fhe lady of 
the house wishes to dust, and at such 
times they are subject to damage or 
misplacement. Much as we may dislike 
to mar the beautiful surface of the table, 
it is the only way in which a good 
job can be made. You bought your 
table for radio purposes; then don’t 
hesitate to drill holes in it where re- 
quired. You dislike to think of an 
electrician cutting a large hole in your 
baseboard to install a floor plug for 
your vacuum cleaner, but you would 
not think of having him tack the wires 
along the baseboard to the plug. You 
accept the inevitable and are really sur- 
prised at the inconspicuously neat ap- 
pearance of the finished plug with its 
plate. The same applies to your radio 
set. 

Secure your receiving set (and ampli- 
fier if in a separate cabinet) in a 
permanent place on the table with good, 
husky wood screws. Set the instru- 
ments well toward the rear of the table 


‘wood bit. 
the good wife take herself to other parts 
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and somewhat to the left of center, 
which will allow room to the right for 
future loudspeaker installation, if you 
have not already so equipped your set. 
Once you have permanently fixed the 


‘instruments, make a light pencil mark 


around the extremities of the base and 
then remove them, after marking also 
the approximate place over which the 
binding posts will be. At these latter 
marks, make a slight depression with a 
sharp center-punch (the ice-pick will 
do) to guide your drill. Then drill holes 
clear through the top, with a 3-inch 
(You had best suggest that 


of the house during the drilling process, 
for the writer knows from experience, 
that every twist of the cold steel into the 
nicely polished table top will wring a 
moan of agony from her.) 

A hole should be made for each in- 
dividual wire that connects the batteries 
to the receiving set. Ordinarily, this 
will mean a pair for the “A” battery, 
two more for the detector “B” battery 
and one or two, according to the hook- 
up of the set for the amplifier “B” bat- 
tery. More will be required in the 
event that a loudspeaker is tc be em- 
ployed. if it is of the current-operated 
type. A hole under the antenna binding 
post and a similar one for the ground 
connection should also be drilled. 

Now, on your way home from town, 
drop in at your ciectrical dealer, or even 
one of the five and ten-cent stores, and 
purchase for a few cents sufficient 
3g -inch molded - rubber socket - bush- 
ings to bush each hole in the table top. 
These are the little rubber bushings in 
use on the cap of each of the electric 
light sockets in your home that are not 
directly connected to the fixture. This 
is a good time also to provide yourself 
with sufficient silk-covered, flexible, 
stranded lampcord to make the neces- 
sary connections between the instru- 
ments and the batteries. Such con- 
ductor may be obtained in a variety of 
shades to match the flexible cord on 
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A UNIQUE SET FOR THE DRAWING ROOM 


This is a French fashion hint; it ts a receiver designed in Paris. 


The antenna ¢s 


a loop, wound on the hexagonal wooden frame. The tubes are on the box below. The 
disk-shaped device on top of the standard looks like an electric fan but tt ts really 
the loudspeaker. 


your floor lamp or to please your par- 
ticular fancy. 

After the evening meal, shed the un- 
comfortable collar, get your feet into a 
pair of old slippers, and we'll proceed 
to get down to the business of the 
evening. 

Move the table into a good light to 
avoid even the slightest mistake. Smear 
the threaded portion of the hard-rubber 
bushings with a bit of the kitchen glue, 
and press each one firmly into its par- 
ficular hole in the table top. Now the 


instrument cabinets may be replaced and 
firmly screwed fast. 

Slip over and borrow the neighbor- 
hood soldering iron, if you have none of 
your own, and while it is heating on 
the kitchen gas range proceed to pre- 
pare the leads. Pass a length of the 
silk cord, which has previously been 
untwisted, down through one of the 
holes and cut it to a length to reach 
from the binding post (above the hole) 
to the particular terminal to which it is 
to be attached. It will make a neater 
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job if you will allow slack enough to 
enable running each wire through a 
system of small picture frame screw- 
eyes, secured at various points on the 
interior of the cabinet to enable leading 
each wire in an even, straight course 
with sharp right-angle bends direct to 
its final terminal. The insulation is 
then scraped from both ends of the 
wire, and a twisted loop made at each 
extremity. 

Our soldering iron should be hot by 
now, and after applying a small bit of 
paste to the twisted loop of wire, we 
will quickly coat it with solder, making 
a solid closed loop. With both loops 
well tinned, we can finish the lead by 
wrapping the end, from the point where 
the insulation ends to that where the 
loop begins, with a serving of black 
or colored silk thread. The result is a 
neat appearing terminal end to the cord 
(see figure 2), which is electrically and 
mechanically perfect. This same pro- 
cedure is followed with all leads. It 
will be found necessary to leave each 
wire in the hole while soldeving the 
loops, for it will be found impossible to 
pass the finished end through the small 
opening in the bushing. Such an error 
may result in thoughtlessly biting a per- 
fectly good pipe stem in two. 


TERMINAL END 


Ficure 2: 


AFTER FORMING 
READY FOR FORMING READY FOR SOLDERING 
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The loops formed as described should 
be of a sufficient size to enable the hole 
in the finished loop to fit easily over the 
binding post screw on the set. 

We have already mentioned that the 
leads were to be cut to a length suffi- 
cient to reach from the set to the par- 
ticular terminals within the cabinet 
where they were to terminate. To de- 
termine such a termination point we 
must consider what type of battery we 
contemplate using. A good many listen- 
ers still stick to the reliable, lead-plate 
storage cell for a filament supply source 
for their home set, and in the opinion 
of the writer, this 1s good judgment. 
Properly installed and cared for, a 
storage battery is less of a source of 
annoyance than dry cells, for if we 
conscientiously charge our battery peri- 
odically we are never faced with a 
dead A' battery at a critical moment 
usually when visitors are eager to hear 
a radio program. A storage- battery in- 
stallation, however, is a constant 
nuisance if a means for charging with- 
out moving the battery is not provided. 
Accordingly, we will plan to incorpo- 
rate such charging arrangement in our 
cabinet. 

Of course, in the event that dry 
cells are more desirable for some reason, 


THE COMPLETED 
TERMINAL 


By proceeding in the manner illustrated above and described in thts 


article you can make a terminal connector that will provide good electric contact, 
that will not slip out or come loose and that will maintain always its neat and 
workman-like appearance. 
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AN EXCEPTIONALLY WORKMAN-LIKE DESIGN FOR 
A PORTABLE SET 
This set carries out the idea of neat appearance in a set built into a suitcase. It 
employs three stages of radio-frequency amplification, detector and two stages 
of audio: frequency amplification, working on a loop antenna which may be seen 


on the frame in the lower section of the suttcase. 


The wooden horn is the 


loudspeaker. 


the “A” battery leads are led directly 
to their terminals from the set. With a 
storage-battery installation, however, the 
two leads from the set should be brought 
to a small, double-pole, double-throw 
knife switch of the porcelain-base va- 
riety, mounted in a convenient place 
within the cabinet. The connections are 
clearly indicated in the diagram in 
Figure 1. The leads from the charging 
source are also brought to the opposite 
jaws of the switch, with the battery 
terminal connected to the blades. Obvi- 
ously, by throwing the switch one way, 
we connect the battery to the set, and 
in the opposite direction, to the charging 
source. To charge, then, it is only 


necessary to throw the switch to the 
position marked “charge” on the diagram, 
and snap on the current to the charging 
rectifier, Similarly after completion of 
a charge. and when we wish to use the 
set, we merely throw the small switch 
to the apposite side and the connection 
to the set 1s complete. 

The same system may he applied to 
the “B” battery if of the storage type, 
although in the case of the more com- 
monly used dry “B” batteries the leads 
from the set are directly connected to 
their terminals as in the case of the 
dry-cell “A” battery. 

After these connections have been 
made, there remain only the antenna and 
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ground leads. The best method for 
handling these, when circumstances per- 
mit, are by means of a simple floor-plug 
system. The two leads from the set 
are brought down through the cabinet 
to the rear of the table, where they 
are connected to one of the small flush 
plug receptacles, known as a “telephone 
receptacle.” This has its face plate 
screwed to the outside rear of the cab- 
inet. A twisted, flexible silk cord of 
two conductors is connected with the 
detachable plug of the receptacle, and 
its opposite end connected with a similar 
plug. A second base receptacle is in- 
serted in a hole made in the floor or 
baseboard, and the antenna and ground 
leads brought down the side of the 
house, through a partition to this second 
receptacle. This is by no means as 
difficult a job as it may at first appear. 
If the home worker shies at tackling it, 
however, an ‘electrician will take care 
of the installation of the receptacle for 
a few dollars, and the finished job will 
be well worth the slight expenditure in- 
volved. 

Do not be misled here by the over- 


Nadel & Herbert 


enthusiastic radio fan, who will protest 
at bringing the antenna and ground to 
the set by means of a twisted flexible 
cord. The loss is negligible except in 
the case of a very long antenna and a 
long cord connecting the two plugs— 
thirty feet or more, when the capacity 
effect between the two wires does have 
some effect. 

In the event that such a method of 
bringing the antenna and ground leads 
up to a floor receptacle is impractical 
for some reason, it will probably be 
necessary to resort to some makeshift 
lead-in arrangement through a window 
casing or like method. This will have 
to be worked out by the individual, 
however. 

If the foregoing suggestions are care- 
fully followed, the result will be a well 
installed set, with a maximum of con- 
venience and a minimum of effort m 
daily operation. In appearance the 
finished job will take its place rightfully 
with the other furnishings of the room 
in which it is installed, and your radio 
set will no longer be a cause for con- 
stant apology. 


A NOVEL ARRANGE- 
MENT FOR A 
FLIVVER SET 


 Udoff, a 16-year-old experi- 
menter, put together a Flewell- 
ing circuit for use as a portable 
receiver. 
tube and two honeycomb cots 


tuning. 


This shows how Alexander | 


The set employs one 


and a variable condenser for 
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From a photograph made especi Ily for PopuLAR RADIO 


HOW THE BUREAU OF STANDARDS MEASURES ELECTRICITY 
On the left is a standard cadmium cell, the official device for comparing voltages. 


In the middle is a standard resistance of one ohm. 


On the right is the form of 


cilver-depositing apparatus, used by the Bureau of Standards for the accurate 
measurements of amperage, 


HOW TO MAKE 
Power Calculations 


ARTICLE NO. 2 OF A NEW SERIES 


Useful facts about units of power and energy—sum- 
marized for your notebook 


By E. E. FREE, PhD. 


HE basis of all engineering calcu- 
lations is the computation of 
power, Everyone who handles steam 
or water power or electricity must know 
how to transform kilowatts into horse- 
power, or any power unit into any 
other unit. Here is how to do it. 
You must notice, first of all, the dif- 
ference between units that mean rate 
and units that mean amount. 
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Consider a reservoir full of water. 
It contains a certain amount of water. 
If you open a pipe from it the water 
flows out at a certain rate. The same 
distinction applies, for instance, to elec- 
tricity. 

The kilowatt is a unit of rate; it 
means that a certain amount of elec- 
tricity is flowing or being used per hour 
or per second. To express amount of 
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clectricity we must add to the kilowatt 
an indication of the time the current 
flowed; that is, we use the unit of the 
kilowatt-hour. 

Similarly, the horsepower is a rate 
unit, the corresponding amount unit be- 
ing the horsepower-hour. All figures 
below are in amount units. 

The basic fact about all power calcu- 
lations is that every kind of energy or 
power is convertible into heat. A kilo- 
watt-hour of electricity may be con- 
verted into a definite quantity of heat, 
as is done, in fact, in an electric iron. 
Similarly, a horsepower-hour of steam 
power, or so many _ foot-pounds of 
gravitational energy, or the energy in 
a ton of coal or a barrel of oil, each 
has its definite equivalent in heat. It 
is as though heat were a sort of inter- 
national currency into which all other 
currencies, like the dollar, the pound 
sterling, the franc or the mark, were 
always convertible. Only the rates of 
exchange between the various power 
units and the units of heat are not 
variable like the rates of exchange for 
money, but are always exactly the same. 
It is these fixed rates of exchange that 
are given in the accompanying table. 

Suppose you have a certain amount 
of electricity expressed in kilowatt 
hours and you want to know how much 
heat this will produce in British thermal 
units: 

Look for “‘kilowatt-hours” at the left 
of the table, then look along this hori— 
zontal line until you come to the column 
headed “British thermal units.“ You 
see the Figure 3413. This is the number 
of British thermal units corresponding 
to one kilowatt-hour. Multiply your 
kilowatt hours by this number and you 
have your answer. 

Similarly, in the last line of the table 
you can see that one pound of coal 
equals 4.13 kilowatt-hours of electrical 
energy or (as you run your eye along 
the line) 5.50 horsepower-hours, or 
14.000 British thermal units, and so on. 

But here is a very important caution. 
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These figures are for perfect conversion; 
for what engineers call an efficiency of 
100 percent. You cannot attain this 
practically. For example, the best steam 
engines have an efficiency of less than 
25 percent; that is, they convert less 
than a quarter of the energy of coal 
into energy of motion or into electricity. 
Accordingly, for the practical calcula- 
tion of the power that you can actually 
get out of coal you must take, not 4.13 
kilowatt-hours per pound but whatever 
percentage of this figure the efficiency 
of your particular steam plant permits 
you to save and convert. 

If, for example, your plant efficiency 
is 25 percent, the real figure is 1.0325 
kilowatt-hours for each pound of coal. 

The units in the table and some other 
units of power and energy are described 
below: 

Ampere. A unit of electric current, not of 
power. Amperes multiplied by volts gives you 
watts, which see below. 

British Thermal Unit. The amount of heat 


necessary to warm one pound of water from 
a temperature of 68 degrees to 69 degrees 


Fahrenheit. This is the unit of heat generally 
used by engineers. 
Calorie. The unit of heat generally used 


by scientists. There are several calories which 
must be carefully distinguished: the one used 
in the table is the “large calorie” or “kilogram 
caloric.” It is the amount of heat necessary to 
warm one kilogram of water from 20 degrees 
to 21 degrees Centigrade. The “small calorie” 
or “gram calorie’ is one-thousandth of this 
value. The large calorie (used here) is the 
same as the “mean calorie.” This is also the 
calorie used in measuring the value of foods. 

Coulomb, The quantity of electric current 
corresponding to one ampere flowing for one 
second. To convert coulombs into other units, 
first calculate the watts from the coulombs and 
“oS then use the kilowatt-hour figures in the 
table. 

Dyne, The dyne is a scientific unit of force, 
not of power. One dyne-centimeter equals 
000.000.0737 foot-pound, which see below. 

Erg. A scientific unit of energy. It is the 
same as the dyne-centimeter, just defined. 

Foat-pound,. The usual engineers’ unit of 
energy. It is the energy necessary to lift one 
pound one foot, or, conversely, the energy pro- 
duced by a weight of one pound when it falls 
one foot. 

Force de cheval, also called the French horse- 
power or the metric horsepower is used by 
French engineers. It equals .9863 horsepower. 

Horsepower-hour. The horsepower was 
originally intended to represent the power that 
can be exerted by an average horse, but horses 
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vary so much in strength that this meaning 
has been given up. The unit is now detined as 
equal to 550 foot-pounds per second. The ex- 
act value is nearer .7457 kilowatt, but the 
figure of .746 used in the table is the one 
commonly employed. 


Joule. The scientific unit of work. One 
kilowatt-hour equals 3.600.000 joutes. 
Ailogram-meter. The metric unit corre- 


sponding to the foot-pound. It means the 
energy necessary to lift a kilogram one meter. 
One kilogram- meter equals 7.233 foot- pounds. 

Kilowatt-hour. One watt is the power avail- 
able in an electric current of one ampere flow— 
ing between potentials that differ by one volt. 
The practical rule is that volts multiplied by 
amperes gives watts. One kilowatt is one thou- 
sand watts. 

Poncelet. An old French unit equalling 100 
kilogram-meters per second. It equals 4/3 force 
de cheval, which see above. : 

Pond of Coal. The value of 14,000 British 
thermal units for the heat set free by the 
burning of a pound of coal is an average value 
for good coal. Some kinds of coal will pro- 
duce as much as 16,000 British thermal units 
per pound; others fall as low as 11,000 or 
12,000. H’ood will produce from 7,000 to 9,000 
British thermal units per pound. Oil yields 
from 18,000 to 20.000 British thermal units per 
pound. One barrel of oil is 42 gallons, or from 
300 to 330 pounds, depending on the kind of 
Oil. 

Poundal. An old unit of force, corresponding 
to the dyne (see above). It equals the weight 
of .03212 pound. 

Ton-mile. The expression is frequently mis- 
understood. It is not a unit of power or work, 
but of transportation. It indicates the number 
of tons of commodities transported, for ex- 
ample by railway, for an average distance of 
one mile. The power required to do this de- 
pends on many other factors such as railway 
grades, efficiency of locomotives and the like, 
and has no determinable relation to the ton- 
mileage. 


Watt. See kilowatt, above. 


Power of Men and Animals 


A man will exert, on the average, 
about one-tenth horsepower, or .8 horse- 
power-hour per working day. This 
equals about 75 watts, or just about 
enough power to keep one electric lamp 
burning. For periods of a few seconds 
a man of average strength can exert as 
much as one-half horsepower but he can- 
not continue to produce energy at this 
rate without severe fatigue. 

The average horse exerts about .6 
horsepower during an eight-hour day, but 
can exert two horsepower or even more 
for a few minutes at a time. The most 
powerful animals in proportion to their 
size are the insects, some of which can 
exert more than a thousand times as 
much power, proportionately, as a man 
can. 


Vater Power Calculations 


The power available in waterfalls 
may be calculated by multiplying the 
height of the fall in feet by the 
amount of water in pounds. This gives 
the power in foot-pounds. Other units 
can be calculated from the table. This 
is total theoretical power. Actual power 
developed depends on the efficiency of 
the plant, which may reach 90 percent 
for large, well-designed power plants. 
One gallon of water weighs approxi- 
mately 8.3 pounds. 


A TABLE OF CONVERSION FACTORS 


Horse- British 
Kilowatt- power- Foot- Large thermal Pounds 
hours hours pounds calories units of coal 
Kilowatt- 
hours l 1.340 2,660,000 860 3413 .244 
Horsepower- 
hours .746 l 1,980,000 642 2547 .1818 
Foot-pounds 000, 000, 377 | .000,000,505 000324 001286 000, 000, 0918 
001162 00156 3085 l 3.968 .0002832 
British thermal 
units 000203 000393 777.5 252 l .000,07 14 
— — — — —— — ͤ ſ ̃ — r. 0 —— ⁰ —iV— ——— V— 
Pounds of coal 4.103 | 5.50 10,885,000 3528 11,000 l 


THE COMING 


World 
Language 


Will the international code devel- 
oped by radio lead to an interna- 
tional method of communication 
between peoples who speak differ- 
ent tongues? Some scientists think 
it will. In the light of this possi- 
bility, the radio amateur becomes 
a figure of wide significance. 


By EDWIN E. SLOSSON, Ph.D. 


HE premature attempt to construct 

a skyscraper in Babylon some five 
thousand years ago was stopped by the 
curse of the confusion of tongues. When 
the mason at the top of the tower yelled 
down “More mort!“ - meaning by that a 
bucket of bitumen—the hod carrier was 
as likely as not to tote up to him a tale 
of adobe bricks. This caused hard feel- 
ings and harsh language. 

The curse of the confusion of tongues 
has rested upon the world ever since. It 
is getting worse of late. The World War 
brought to birth a dozen nationalities, 
which are now struggling to survive the 
diseases of infancy. These new nations 
are bursting with patriotism. Their self- 
respect demands that their vernacular 
shall be placed on a parity with the lead- 
ing languages of the world. Every coun- 
try is ambitious to attain economic and 
cultural independence and is striving for 
it by tariff walls, postal impediments, em- 
bargoes and boycotts. Nationalism is the 
order of the day. Secession and separa- 
tion are in the air. The new map of 
Europe looks like a patchwork crazy- 
quilt. The map-maker can hardly muster 
up enough different colors to keep the 
countries distinct. 

But while statesmen are breaking up 


Pia 


From a photograph made for POPULAR RADIO 


“THE RADIO FAN IS BECOMING 
A WORLD POWER” 


So states Dr. Slosson, one of the most widely 
known writers on scientific subjects in America. 


the world into smaller portions, scientists 
are bringing the world together. Paint 
up the map into as many patches as you 
please but it is impossible to put up parti- 
tions in the ether. Wireless waves know 
no nationality. They spread in all direc- 
tions equally and nothing can keep them 
out. The frontier may be lined with cus- 
tom house officers, censors and soldiers, 
but the radio waves will pass right 
through them. Anybody anywhere may 
listen in without the consent or knowledge 
of the sender. Walls and mountains, 
rivers and seas, do not prevent the pas- 
sage of the ether messages. 

There is only one factor that acts as 
a barrier. This is difference of lan- 
guage. 

The curse of Babel rests upon the radio. 
What though the telephone of the 
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Eiffel Tower in Paris can reach all 
Europe and North Africa if the peo- 
ples within hearing talk thirty diverse 
languages? 

As long as most people lived all their 
lives in one place it did not matter if every 
valley spoke a divergent tongue. As long 
as inter communication was confined to 
print, mail and telegraph it was possible 
to get along with the aid of interpreters. 
But when millions are receiving messages 
without intermediaries they must have a 
common language. 

A year ago it was an open question 
whether we ever could or would have a 
common language. Today it is not a 
question of could or would. It is a matter 
of must. 

We've got to. 

The only question now is what the 
international language shall be. And how 
we shall get it? 

Already, under the pressure of neces- 
sity, various international languages are 
growing up. The commercial and mari- 
time codes of the world comprise a larger 
vocabulary than many historic tongues. 
Music and mathematics have a common 
symbolism the world over. The names 
and formulas of the sciences are much the 
same in all languages. Possibly these 
separate and spontaneous movements may 
grow eventually into some sort of a world- 
language but it would be a haphazard and 
unsatisfactory affair. 

Five hundred years ago Europe had an 
international language. Latin was spoken 
and read by the learned classes ot all 
lands. Some professors now propose to 
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revive Latin as the common language ot 
commerce, diplomacy and science. 

It would seem sensible to adopt some 
living language. But which? If we should 
put it to a popular vote Chinese would 
win by a large plurality. But who can 
learn the Chinese alphabet? It hasn't 
any. Shall the world be asked to accept 
Russian with its unpronouncable conso- 
nants, German with its unspeakable gram- 
mar, English with its illogical spelling or 
French with its elusive idioms? Mutual 
jealousy will probably prevent the people 
of the earth from agreeing to adopt any 
of the existing tongues as a medium of 
international communication. 

Finally, there are several languages in- 
vented for the express purpose, nice tidy 
tongues; no exceptions to the rules, no 
irregular verbs; pronounced as spelled 
and spelled as pronounced; said to be 
easy to learn but not enough people are 
learning them. Here, too, there is rivalry. 
ILsperanto is now in the lead but Ido 
claims to be an improvement on it. 

In some way or other the world will 
soon acquire a common medium of com- 
munication, The more numerous the 
languages the more need for another that 
all peoples shall know. So the forces of 
nationalism will themselves force interna- 
tionalism. And it is not inconceivable 
that the International Code signals, which 
are coming into more general use as the 
knowledge and practice of radio spreads, 
may be a determining factor in deciding 
what the world-language will some day be. 

The radio fan is becoming a world 
power. 


How to Build a Simplified Neutrodyne Receiver 


In the coming issue of Porcar Rapio—for A pril—will appear a 
complete, detailed description of a non-regenerative radto-fre- 
quency set that is, in effect, a modified form of the popular 
neutrodyne receiver, but which is of extraordinary efficiency. 
This new set has been developed by the technical staff of POPULAR 
Rapio, and constitutes what is perhaps the most valuable con- 
tribution of the year to the equipment of the radio fan. 


HELP your neighbor. 


If you have discovered any little Kink that helps to eliminate 
trouble in your radio apparatus, or if while experimenting with the connections of 
your set you should run across some interesting phenomenon, or if you should dis- 
cover some new hook-up that gives better results—send it to the “Listening In“ page. 


Warning Investors by Radio 
NEW use is being found for radio 
—for the protection of investors 
and to the confusion of crooks in the 
financial world. This plan was origi- 
nated in Cleveland by the Union Trust 
Company and the Cleveland Better Busi- 
ness Commission, using the Union Trust 
Company radio station WJAX to broad- 
cast descriptions of typical fake stock 
schemes and the like which the Commis- 
sion knew were current in Cleveland and 
vicinity. Here is a special report of the 
scheme, made for PoPULAR RADIO: 


A few weeks ago the Better Business Com- 
mission learned that high-pressure salesmen of 
questionable brokerage houses were trying to 
sell stocks over the telephone. They would 
call up one after another of the people on their 
“sucker list,” represent themselves to be invest- 
ment bankers and give their prospect an in- 
side tip” on a “hot stock” that was going “to 
take a rise of from 8 to 10 points any minute.“ 
They would talk easy profits and partial pay- 
ments and, of course, if the prospect seemed 
at all interested, they would follow up the tele- 
phone conversation with an actual sale. 

The danger in this lay, of course, in the 
fact that the “investment houses” which these 
salesmen represented were not reputable 
houses and any investor who bought through 
them stood in imminent danger of losing all 
his money through failure of the “investment 
house.” In fact. only a few months ago one 
of these houses did fail and people who had 
hought stocks on these telephone tips lost ev- 
erything which they invested. 

After obtaining accurate information about 
this method of stock solicitation from the 
Better Business Commission, station WJAX 
broadcast a complete description of this meth- 
od. Prospective investors-to-be were warned 
of the high-pressure telephone salesmen. The 
radio story urged, “before you invest, investi- 
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gate,’ and suggested that people get in touch 
with their bank or the Commission in regard 
to any proposed investment. 

This same method was followed up in order 
to warn Clevelanders against fake “help 
wanted” ads. A certain company alvertised 
that men were wanted for bench work—but 
when they applied for jobs, they were told 
they would have to buy stock in the company 
before they would be employed. Some men 
went ahead and bought stock in order to get 
jobs. At the end of two weeks, the men were 
discharged and.when they asked the president 
of the company to buy back their stock as he 
had agreed to do, he merely laughed at them. 
Of course, the whole thing was just a “blind” 
to get money away from unsuspecting work- 
men. Station WJAX broadcast the full de- 
scription of this scheme and warned the public 
against it. 

Another “stunt” against which investors were 
warned by radio was that of the fellow who 
called upon stockholders in a certain company 
and told them a long and involved story about 
New York manipulations which would shortly 
increase the value of their stock enormously, 
urging them to buy more stock as soon as 
possible and suggesting that they give him the 
money or Liherty bonds with which to make 
the additional purchase. Of course, the whole 
thing was faked and the operator was simply 
after the Liberty bonds or other sound invest- 
ments of the “suckers” on whom he was call- 
ing. 

Many letters and inquiries have been re- 
ceived by the Cleveland Better Business Com- 
mission as a result of this broadcasting and the 
success of the plan has been such that its 
adoption is now being considered by the New 
York Better Business Commission. 

The Union Trust Company and the Cleve- 
land Better Business Commission will con- 
tinue this plan of warning investors through- 
out 1924. These warnings will be broadcast 
every Thursday evening from WJAX, and 
whenever possible. they will give the public 
notice of fake investment schemes now being 
attempted or typical of those being operated 
currently within Cleveland and vicinity. 

—D. S. KNOwITrON 
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What to Do When Your Set Goes 
Wrong 


HEN, for no apparent reason, 

your set quit working the other 
evening did you hold your temper and 
test the set out carefully? What you 
should do is told by a reader in Conway, 
Arkansas: 


Look at your antenna carefully and inspect 
your ground and lead-in. Possibly your an- 
tenna has become grounded or your ground or 
lead-in has either been broken or become loose. 

Then look at vour “B” battery; sometimes 
it takes a sudden drop in voltage and, there- 
fore, the tubes do not work right. 

Next examine your tubes; once in a while 
the soldered connections on the prongs become 
corroded and form a high resistance path for 
the current; this is equivalent to a bad con- 
nection. This may be remedied by rubbing 
them on a piece of sandpaper until the solder 
shows up bright. 

Next inspect the phone cords. It may be 
that the tinsel is broken and that you need a 
new cord. To test them, turn on your tubes, 
put on your phones and carefully “feel” the 
cord an inch at a time, bending it back and 


forth. If there is no sudden increase in the: 


signal strength the cord is O 
Then examine all the flexible connections of 

the set, such as the pigtails of the condensers 

and the coupler. Blow out all the dust that 
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has collected in between the plates of the con- 
denser. If everything seems all right, care- 
fully inspect the set, looking for crossed leads 
and corroded connections. 

It stands to reason that if the set worked 
all right just before and that if you did noth- 
ing to it, that it is only some minor trouble 
which usually may be found outside the 
cabinet. 

—Gvuy SIMMONS, Jr. 


A Vaseline-carbon Grid-leak 
HIS Los Angeles fan has devised an 
improved grid-leak that may be 
use ful to other radio constructors. He 
passes on his idea as follows: 


I have found a fact that may help some of 
the fans who have trouble with the “pencil 
type” of grid-leak. I marked heavily on a piece 
of cardboard with a lead pencil and placed it 
across the terminals of my grid condenser. I 
got no result. Then I smeared a little vaseline 
on the cardboard and fastened it to the con- 
denser by bending it over and clamping it to 
the two terminals with a paper clip. To my 
joy it worked. 

Next, I ground up some carbon from an old 
dry-cell and mixed a little of it with some more 
vaseline. I then took the plain vaseline off 
and smeared some of the vaseline-carbon mix- 
ture on the cardboard. It made my set 100 
percent louder. 

—Hvucu J. HAMILTON 


* 


RADIO MAY BE USED TO SCORE RIFLE HITS 


Recent tests by the Signal Corps, U. S. A., have indicated that wired wireless and 

radio systems are more satisfactory and cheaper than ordinary telephones for com- 

municating the number and place of hits from the targets of a rifle range to the 
officer in charge of the shooting. 
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A DIRECTIONAL LOOP ANTENNA 
FOR PRECISION MEASUREMENTS 


This loop is used as a part of the radio-compass installation at the airship hangar 
at Lakehurst. New Jersey, where the great diriaible, SHENANDOAH, is stationed. The 
telescope permits the comparison of the radio direction with the line of sight. 


POPULAR RADIO 


Are Deserts a Source of Static? 


A RECENT item in PopuLAñEK RADIO 
about the prevalence of static dis- 
turbances in the neighborhood of the 
mountains of northern Mexico has 
brought in many letters from radio ob— 
servers in that neighborhood. Not only 
the mountains but the deserts in this part 
of the world seem to be great offenders. 
Here, for example, is one fan who has 
found the Imperial Valley. which is in 
the heart of the great Colorado Desert, 
to be a point of origin for much disturb- 
ance: 


Jam an ex-operator, who was once stationed 
at San Diego, California, and have had con- 
siderable experience in receiving in Mexico, 
California and vicinity. 

My experiences with static in this region 
are as follows: 

It is directional, or very nearly so, and 
invariably seems to originate in the Imperial 
Valley. 

It is both blanket and crashing and the 
crashing is sometimes terrific. 

From 7:00 a.m. to perhaps 6:00 r.m., it is at 
a minimum in intensity, though the signal 
strength also seems to be at a minimum at this 
time. Starting about 8:00 P.M. and on until 
midnight the static gains in volume and is at 
a maximum from midnight until 4:00 or 5:00 
A.M. Then it gradually decreases and is nil at 
7:00 A. M. 

July. August and September are the worst 
months. The hotter the Imperial Valley tem- 
perature the more crashing static there is. 

It is generally, though not always, more 
intense on the long waves, that is, on 4,000 
to 20,000 meters. 

Reception is often very difficult during the 
day because of weak signals and at night be- 
cause of static interference. Reception in 
southern California is usually better from 
the east than from the west. 
Finally, though static is severe and may 
cause difficult receiving conditions, it can be 
minimized and practically eliminated with a 
barrage system of receiving. 

—H. J. Wirson 


‘How the Radio Compass Is 
Tested for Use on Airship 


ESTS have been recently conducted 

by D. H. Shallcross, radio-compass 
engineer, to ascertain the amount of devi- 
ation (if any) that is caused by the huge 
hangar upon the interception of radio 
signals by a direction finder when the 
dirigible Shenandoah is approaching this 
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building. The findings of these prelim- 
inary tests justify the conclusion of the 
radio-compass engineers of the Bureau 
of Engineering ‘that remarkably satis- 
factory results may be expected in the 
operation of a loop antenna in connection 
with other radio receiving apparatus 
when in the immediate vicinity of, or lo- 
cated on, a metallic structure of the na- 
ture of the Lakehurst hangar. 

The radio direction finder employed in 
these experiments is approximately 36 
inches square; together with the tripod 
upon which it is mounted, it weighs about 
35 pounds. This weight, however, is 
subject to variation, depending upon the 
auxiliary apparatus that is carried along 
to make a variety of investigations rela- 
tive to the influence of metallic objects 
upon electromagnetic wave fronts. 
Mounted on the base of the loop. which 
is distinguished for its sharp directional 
characteristics, is a telescope which en- 
ables the operator to make visual as well 
as radio observations. These observa- 
tions with respect to the radio transmit- 
ting station enable observers to ascertain 
the amount of deviation which provides 
necessary data to prepare a chart or devi- 
ation curve, thereby computing the dis- 
tortion produced upon electromagnetic 
waves by large masses of metal or other 
energy-absorbing objects. 

The equipment used in studying the 
wave phenomena on the hangar at Lake- 
hurst has heretcfcre been applied in 
original investigations of the United 
States Navy Department in radio-com- 
pass stations on shore or on a man-of- 
war. That is to say, a major portion of 
the original data relative to electro- 
magnetic wave variations and deviations 
caused by the different media over which 
these electric waves have to travel is af- 
forded by the portable direction finder. 
It is an invaluable instrument in studying 
the distortion of electric wave fronts as 
well as in determining the source or sta- 
tion from which these particular waves 
emanate. 

—S. R. WINTERS 
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QUESTION : 
ing with honeycomb-type inductance for 
the last six months, changing from one 
hook-up to the other and trying to find 
out how many different ways they 


I have been experiment- 


may be used. I have been trying them 
with your four-circuit idea and have had 
some very favorable results. Do you 
know of any other variations of the 
four-circuit principle that would be in- 
teresting for me to try as an experi- 
ment? I get more fun out of the actual 
experimenting than in the broadcast pro- 
grams. 

Can you give me a hook-up using the 
idea of an isolated circuit arrangement 
so that I could use 2 triple-coi! mount- 
ing and a double-coil mounting? I 
want to try something more along these 
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lines as I find that the more circuits the 
signals have to pass through, the sharper 
the tuning becomes. 


SIDNEY G. Cory 


ANSWER: The circuit shown in Figure 1 
should interest you. You will need the follow- 
ing parts to try it out: 

L1, L2, L3, and L5—honeycomb or duo- 

lateral coils, size L-35; 
L4—Honeycomb or duolateral coil, size 


VCl—variable condenser, .001 mfd.; 
VC2 and VC3—vernier variable condenser, 
.0005 mfd.; 

GL—variable grid-leak; 

GC—mica grid-condenser, .00025 mfd.; 

R—filament rheostat (to suit tube used) ; 

C—mica fixed condenser, .0005 mfd.; 

Tel—telephones ; 

“A” and “B” batteries. 

Coils LI and L2 may be placed in the dou- 
ble-coil mounting, and coils L3, L4. and 1.5 
may be placed in the triple-coil mounting. The 
two coil mountings should be placed at right 
angles to each other. 
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„4 sensitive regenerative circuit that has an intermediate circuit fora 


coupling means between the antenna and the grid circuit. 
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Question: I am sending you a dia- 


gram of my single-tube reflex set that 
has a crystal detector. It is giving me 
perfect results. It brings in the signals 
with great clarity and I enjoy it very 
much. I have just obtained a loud- 
speaker and I find that the signals are 
not quite loud enough for practical re- 
sults. The signals can be heard from 
the horn -when everything in the room 
is quiet but if anyone walks around I 
miss what is being played or sung. 
What I would like to do is to add one 
stage of audio to the reflex if it is pos- 
sible. Can it be done? If so I would 
appreciate it if you would let me have 
it through the magazine. I notice that 
vou say you will help out your readers 
with their problems. 
Joun IIOWARD 

ANSWER: The circuit diagram for the ad- 
ditional stage of amplification added to your 
present set is shown in Figure 2. The parts 
that you will have to get to do this are the 
following: 

AFT audio- frequency amplifying 

former; 
R2—filament rheostat; 
C2—mica fixed condenser, .001 mfd. 
«„ «„ * 


QuEsSTION : How far above the roof do 


trans- 
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I have to string my single-wire antenna? 
There are now two antennas on my roof, 
one on each side of the house running 
parallel with each other. The landlord 
wants us to put up all our antennas on 
one side of the roof so that the other side 
of the roof will be clear for washlines, 
etc. I do not think that this would be 
so gecd and therefore am sending you 
this question. What would be the best 
way to run mine and what kind of 
support would you suggest using? 
ANDREW WALLACE 


ANSWER: You will have less interference 
from your neighbors and cause them less in- 
terference while tuning, if you run your pro- 
posed antenna at right angles to the other two. 
The eastest and most convenient way to string 
it up is to use a 16-foot “2x4” pole set up 
alongside of the clothesline supports and guyed 
with wire, so that it will remain taut and up- 


right when the antenna strain is put upon it. 
* * * 


QvuEsTION: How many volts should 
be used on the C-300 vacuum-tube de- 
tector plate? K. J. L. 


ANSWER: Use a tapped “B” battery of 
22!1⁄4-volts maximum. You will find the best 
operation when the plate voltage is somewhere 
between 16 and 18 volts. Try moving the clip 
on the “B” battery when listening in to a DX 
station until you get the loudest signals. There 
will not be much difterence on local signals. 
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QuEsTION: Is the Donle tube and the 
sodion tube one and the same thing? I 
happened to be at the first disclosure of 
this new tube (the Donle) and I think 
I remember that he was connected with 
the same company that has just brought 
out the sodion. I was astonished at the 
time at the great sensitivity of this new 
form of tube and now I want to know 
if this is the perfected tube and if so, 
can you give me a circuit to use it with. 
I would also like to use two UV-199 
tubes with it as audio-frequency ampli- 
fiers. Will you give me the circuit if my 
suppositions are correct? 

CLEMENT BLANDI 


ANSWER: They are the same. In Figure 3 
you will find the wiring scheme for this tube 
together with two stages of audio-frequency 
amplification. You will need the following 
parts: 

LI and L2—variocoupler ; 

VCl—variable condenser, .001 mfd.; 

VC2—variable condenser, .0005 mfd.; 

P—potentiometer, 100 to 200 ohms; 

R4—resistance unit, 100 ohms; 

RI, R2 and R3—rheostats, 20 ohms; 

C—mica fixed condenser, .0005 mfd.; 

AFTI and AFT2—audio-frequency amplify- 

ing transformer ; 

S—sodion tube; 

2 UV-199 tubes; 

Jl and J2—double-circuit jacks; 

J3—single-circuit jack. 

The secondary of the variocoupler should be 
tapped at about ten turns from the bottom for 
the collector one or the tube: 


fication. 


Question: Will the small vacuum 
tubes that operate on dry cells give as 


FicuxE 3: The circuit for the Donle tube 
with two stages of audio-frequency ampli- 
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good results on an audio- frequency 
amplifier as the ordinary storage-battery 


tubes? AUSTIN KELSEY 


ANSWER: These small tubes, dry-cell tubes 
they are commonly called, will not give as 
great amplification at an audio frequency as 
the regular (storage-battery) tubes. They 
have their own particular advantages, how- 
ever, for portable sets, or for uses where 
there are no charging facilities for storage 
batteries. 

For instance, the over-all cost of a single 
stage of amplification in a receiving set, in- 
cluding batteries, 1s much less than half for 
the dry-cell set than for the storage-battery 
set and the efficiency from a current-ampli- 
fication standpoint is about seventy-five percent 
of that of the storage-battery set. If two 
stages of audio-frequency amplification are 
used, the efficiency would only be about fifty- 
five percent. The more stages used, then, 
the greater the difference in efficiency. 

This means, that taken from a standpoint 
of both efficiency and cost, the dry-cell tube 
set compares favorably if only one stage of 
amplification is used, but for more stages it is 
advisable to use storage- battery equipment. 

The dry-cell tubes are about equal in radio- 
frequency work, as the amounts of energy 
present in this form of amplification are well 
within the power limits of such tubes. 


* * * 


Orxsriox: I accidentally allowed the 
two Wires running to my storage battery 
to touch, and they got almost red-hot 
before I could get a stick to push them 
apart with. I also burned my hand on the 
hot wire, but I do not mind that if the 
battery is unharmed. How can I tell 
whether or not the battery is damaged? 

T. H. S. 
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ANSWER: You can tell whether or not the 
battery was damaged by connecting it up to 
your set. If the tubes light all right, the bat- 
tery is still in good condition. If they do not 
light up bright enough, the battery will need 
recharging. 

If the recharge does not help them to re- 
cuperate, you probably left the short circuit 
on too long and the overload caused the bat- 
tery itself to heat up and the plates to buckle. 
In this event you will need new plates; a new 
battery would be more economical. 

In connecting or disconnecting batteries al- 
ways remember to do it in the following way: 

In connecting up: Connect the wires to the 
instruments first, then connect the wires to the 
batteries. 

In disconnecting: Disconnect the wires from 
the batteries first, then disconnect the wires 
from the instruments. 

In this way you cannot have any short cir- 
cuits at the batteries and the batteries cannot 


be damaged. 
* * 


Question: Which should I use. the 
water pipe or the steam radiator for the 
ground on my receiving set? I can make 
the ground to the radiator with a lead of 
only a few feet, but will have to run 
about 20 feet to the water pipe. Which 
should I use? 

HOWARD CUSHING 


ANSWER: Use the water pipe. It will prob- 
ably be better even if you have to use a longer 
length of wire to reach it. 


* * * 


Question: Which is the best, a gas 
soldering iron or an electric one? 
D. S. ADAMS 


ANSWER: The electric soldering iron is much 
more convenient for the experimenter. He 
can leave it turned on while he tries some 
experiment, without fear of it overheating and 
oxidizing. In other words it is always on the 
job and needs no watching. 
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QUESTION: What voltage should be 
used on the filaments of the WD-12 
tubes? I have had my set put away 
while I have been traveling and I have 
forgotten whether I used one or two dry 
batteries with it. J am afraid I might 
burn out the tube if I “monkey” with 
the batteries and try to find out myself. 

J. F.T. 


ANSWER: The tube you mention requires a 
voltage of 1% volts on the filaments. One dry 
cell will be correct. 

xk * x 

QUESTION: Can one rheostat be used 
successfully for controlling the filament 
current for the two tubes in a push-and- 
pull audio-frequency amplifier? If so, 
please let me know the proper rheostat to 
use with 20l-a tubes. 

II. XI. 


ANSWER: One rheostat can be used, pro- 
vided that the two tubes are identical. (The 
two tubes should be identical for successful 
operation.) The proper resistance rheostat to 
use with the tubes mentioned is one of 20 


ohms resistance. 
* * 


Question: What is a suitable length 
for a single-wire antenna for listening 
in to the broadcasting ? 

Jos. H. RENwick 


ANSWER: A single wire with a horizontal 
length of about 100 feet. 


* * * 


QuEsTION: What voltage should be 
used on the plate of a “soft” detector 
tube in the single-tube Reinartz? 

Mitton Ross 


Answer: Use from 16 to 18'4 volts. 
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Question: Will you please give me 
the circuit for the superdyne as recently 
brought out by C. D. Tuska? Is this 
circuit anything like the neutrodyne? 
I would also like to have the constants 
for the various instruments and the 
data for the coils. Do you think that 
a set containing the features above men- 
tioned would be too difficult for an 
experimenter to work out and build for 
his own use? 


N 
ww 


Henry F. DRUMMOND 


ANSWER: The circuit you require is shown 
in Figure 4. This circuit accomplishes the 
same thing as the neutrodyne, but by a dif- 
ferent method. In the neutrodyne, feedback 
is eliminated by means of the neutralization 
of the tube capacity. This constitutes, in 
theory, the use of a capacity bridge in which 
a small condenser is used to balance or neu- 
tralize the capacity between the grid and plate 
electrodes of the tube. 

In the superdyne the elimination of feed- 
back is accomplished by a reversed voltage 
which is also fed*back to the grid circuit, but 
in this case it is done inductively. The sys- 
tem uses a reversed tickler coil. 

The parts you will need for the set are 
the following: 

LI, L2 and L3—the special coupler; 

VC1 and VC2—variable condenser, 

mfd. ; 

L4—plate inductance coil; 

GC—mica fixed condenser, .00025 mfd.; 

GL—variable grid-leak ; 


.0005 


the theory of radio in building one. 
will function satisfactorily when constructed 
and operated properly. | 

* 


knowledge required to do so. 
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GC 


R1, R2, R3 and R4—filament rheostats (to 

suit tubes used): 

AFT1 and AFT2—audio-frequency amplify- 

ing transformers: 

two switch levers; 

four switch points; 

Jl and J2—double-circuit jacks; 

J3—single-circuit jack. 

For coil L2, wind. on a composition tube 4 
inches in diameter, 42 turns of No. 22 DSC 
copper wire, with a tap at the 20th turn. The 
winding LI consists of 4 turns of the same 


kind of wire wound over the secondary wind- 


ing. Coil winding L3 consists of 36 turns of 
the same wire wound on a rotor, 35 inches 
in diameter. The rotor is inserted halfway 
into one end of the 4-inch tube and arranged 
with bearings and a knob so that it may be 
rotated. | 

There is nothing extremely difficult in mak- 
ing such a set and any radio fan will ex- 
perience a lot of pleasure and learn a lot of 
The set 


Question: Would it be possible for 


me to make the “audio” amplifying 


transformers for my receiver? I want 


to try to make all the parts for my set 


if there is no special apparatus or 
If you 
think I could do the job satisfactorily 
please give me a complete description 
of the way to do it. 

WALTER C. Hoop 
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Fictre 4: 


what the neutrodyne docs, by electrostatic means. 


The superdyne circuit which accomplishes. by electromagnetic means, 


is very sensitive to DN signals. 


AFT, 
2 Es 
> E E 
: SHS ( 
c5 O 
ANSWER: There is too much detail and too 


many obscure but essential points of construc- 
tion (not to mention the physical qualities ot 
the materials necessary) involved in the manu- 
facture of transformers for audio-frequency 
amplification for the average amateur or radio 
fan to be able to make even a fair job in 
building his own transformers. This is true 
of most of the parts used in built-up sets. 
The progressive man who “rolls his own,” in 
the way of radio sets, does not attempt to 
make the individual parts; he buys instru- 
ments and apparatus that he knows are good, 
and then assembles them into a set employing 
the particular hook-up that he is interested in, 
at the time. In this way, if the hook-up is 
trustworthy and if his wiring is done correctly, 
he gets good results. 

However, if he makes the parts himself he 
soon finds through experience, that he cannot 
do as good a job, or as economical a one, as 
the manufacturer. In the first place, he finds 
that when he gets a part completed, after 
spending a lot of time doing it, that it doesn't 
give the results he expected, and in the second 
place, he is astonished to find that it costs more 
than the manufactured parts. 

Our advice is to stick to reliable, standard 
manufactured parts which have proven their 
worth by wide usage. In this way you will 
avoid the disappointed feeling that comes 
from a combination of careful planning (seem- 
ingly), hard work, but at the same time poor 
results. 


* * * 


QvuESTION: What does the R and S, 
which is printed on all of your wiring 
diagrams next to the symbols for the 
variable condenser, stand for? I am un- 
familiar with these markings and wish to 
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make a set that has these markings on all 


of the variables. E. Mark WAITE 


ANSWER: The R stands for the rotary ele- 
ments of the condenser and the S stands for 
the stationary plates. When shown in a dia- 
gram with these designations, the connections 
should be made to the stator or rotor terminals 
as specified. This will assure the builder of a 
set which, when completed, will not be sensi- 
tive to body capacity.” 

*  * * 

QUESTION: Can radio be used to com- 
municate with the spirit world? It seems 
to me. that if radio waves cannot be seen 
or felt, and have no body and no sound, 
that they would be of the same stuff as 
spirits are made of and could be used 
to communicate, back and forth, with 
spirits. Has there ever béen any experi- 
mental work done along these lines? 

K. F. ENGLE 


ANSWER: We refer you to the article “Ghosts 
That Talk—by Radio“ by Houdini, in the Oc- 
tober, 1922, issue and the article “Can We Talk 
to the Dead by Radio?” by Carrington in the 
June, 1922, issue of Porutar RADIO. These 
will give you two views on- the subject that 
should help you to oon your own opinion. 

* * 


QvestTion: How many feet of No. 18 
DSC copper wire will I need to make the 
new four-circuit coils? 

A. C. HENDRICKS 


ANSWER: You will need approximately 120 
feet of it. 


A Detector Tube Filled with 
Liquid Silver 

Ix the past few months there have been 
several announcements of the possibility of 
radio detection by means of what are called 
“colloidal solutions” instead of by the ordinary 
methods. The matter has been put to care- 
ful test by Mr. Joseph Roussel, Secretary of 
the French Society for the Study of Radio.* 

Let us see, first. just what a “colloidal” solu- 
tion is. It was noticed many years ago by the 
English chemist, Graham, that there exist in 
nature two different kinds of solution; one of 
them transparent and perfectly fluid, like a 
solution of salt or sugar, the other more or less 
cloudy and viscous, like a solution of glue or 
of white of egg. These cloudy, glue-like solu- 
tions Graham called colloids. 

In recent years there has been a great deal 
of scientific work done with such solutions—so 
much so that colloid chemistry is now a recog- 
nized branch of science. It has been found that 
the real characteristic of such solutions, the 
thing that sets them apart from the ordinary 
transparent solutions like those of sugar or 
salt, is that the colloidal solutions contain a lot 
of very tiny, invisible particles that are not 
dissolved at all. It is possible, for example, to 
make a colloidal solution of metallic silver, and 
this solution contains, it is found, many millions 
of tiny solid particles of the metal floating 
around in the solution just as dust motes 
float around in the air. 

Of course, these tiny silver particles are far 
too small for us to see them individually, but 
they can be detected by many scientific methods, 
including some electrical ones. It is these elec- 
trical properties of the floating colloidal par- 
ticles that have been made use of in radio de- 
tection. 

The ordinary vacuum tube operates by means 
of the loose electrons that escape from the fila- 
ment and fly around inside the tube. As these 
electrons are repelled or attracted by the grid, 
the number of them that reach the plate changes 
and the plate current fluctuates. Now a col- 


*“Concerning the Colloids.” by Joseph Roussel, 
Radio-Électricité, vol. 4, pages 319-324 (August 15, 
1923). 


IN THE WORLD'S 
LABORATORIES 


loidal solution (say, for example, a solution of 
colloidal silver) behaves in many ways like the 
electron-filled space inside a vacuum tube. The 
tiny solid particles of silver floating in the 
solution correspond to the electrons flying about 
in the tube. 

Suppose, then, that we dip into such a solu- 
tion of colloidal silver the three electrodes of 
a vacuum tube. The electrode corresponding 
to the filament need not be heated to emit elec- 
trons. We need no electrons. Instead of them 
we are going to use the floating silver particles. 
So, the filament electrode is merely one side of 
the filament-plate circuit. If there is a poten- 


tial on this circuit, as in the ordinary tube, the 


particles of silver will be driven across in a 
stream from filament to plate, just as the elec- 
trons are driven in the ordinary vacuum tube. 
The grid, too, will behave just as it does in the 
tube. Potential changes on it will decrease or 
increase the stream of moving silver particles 
just as such changes on the tube grid affect the 
stream of electrons. Even with the grid omit- 
ted such an arrangement will work as a detector 
in the same manner as does a two-electrode 
vacuum tube. Using a solution of colloidal 
sulphur and two platinum plates for electrodes 
Mr. Roussel was able to receive the signals from 
the Eiffel Tower about twice as intensely as 
with the best galena detectors. 

There is no probability, of course, that these 
new colloidal detectors will threaten in the 
least the supremacy of the vacuum tube, but 
there may be special uses for them and they 
are worth study by experimenters who have 
the requisite knowledge of colloidal chemistry 
or are willing to acquire it. Special uses of 
importance and even of monetary value might 
be developed for them. 

If you want to try them, this is how to do it. 


You can buy in a drug store two preparations | 


of colloidal silver that are suitable. One is 
called protargol, the other collargol. 

Take a thoroughly clean glass vessel like a 
drinking tumbler, or better still a chemist's 
beaker, and fill it about half full of the purest 
distilled water. To this add about half a tea- 
spoonful of a ten-percent solution of either 
one of the silver preparations. Dip into the 
solution so prepared two small platinum plates 
attached to platinum wires. This gives you a 
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two-electrode detector. If you want to add a 
grid, a piece of platinum-wire net will serve. 
You can use silver instead of platinum if the 
silver is pure. Silver coins will not do. 

The silver solution will spoil in a tew hours 
and must be made up afresh, but it ts possible 
to keep it indefinitely if the water and all 
materials are pure and if the whole is sealed 
away from the air inside a glass bulb. It is 
possible that sufficient experimentation with 
such a sealed-in solution might give us a new 
type of detector more permanent than a crystal 
and even more effective. Some radio tan who 
happens also to be a colloid chemist ought to 
try to work it out. 


Dust in the Earth’s Attic 


AMONG the most mysterious regions on the 
earth is one that we look through every time 
we look up at the stars. It 1s the upper part 
of the earth’s atmosphere, 100 or 200 miles 
above the ground, the region famous among 
radio fans as the location of that mysterious 
something called the Heaviside Layer.* 


*The theory of the Heaviside Layer has been dis- 
cussed in Popvrar RADIO by Sir Oliver Lodge. Dr. 
Elihu Thompson, Major General George ©. Squier. 
Dr. R. A. Fessenden and others. See Dr. Fessenden's 
article in the issue for November, 1923. 
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Nobody knows just what the Heaviside 
Layer really is. It may be ionized gas like 
the gas inside a Crookes vacuum tube. It may 
be a vast swarm of electrons. The latest idea 
is that it consists of dust. The earth’s attic 
is dusty. 

But the dust that exists up there is not or- 
dinary dust. It is, the theory says, nitrogen 
dust. The nitrogen gas of the air is congealed 
by the intense cold of space into a layer of 
tiny solid crystals like minute snowflakes. 
These float in the air, or rather in space, for 
there is really no air there except as these 
nitrogen dust particles represent it. This is 
the theory recently formulated by Professor 
Vegard of the University of Christiania.* 

If we could be sure that this is right it 
would be of great importance to radio. A full 
understanding of the principles of radio trans- 
mission is unlikely to be attained until we 
know just what the Heaviside Layer really is 
and just what are its electrical and magnetic 
properties. The problems of fading are pre- 
sumably related to this. So are the many pe- 
culiarities of distance radio like the fact that 
the five-watt transmission of an American 
amateur has been heard clearly in New Zealand, 

*L. Vegard. The Constitution of the Upper Strata 


of the Atmosphere.” Philosophical Magazine, vol. 46, 
pages, 577-604 (October, 1923). 


Keystone View Co. 


LISTENING TO THE “TALK” OF INSECTS WITH RADIO APPARATUS 
The Thomas glow-transmitter, described in PopuLtar RADIO for July, 1923, 1s so 


sensitive that tt picks up sounds even above the usual range of audibilitv. 


Some 


insects make such sounds; sounds that are too shrill to be heard by unaided human 
ears. Dr. Thomas is shown listening to the sounds made by a moth. 
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far beyond the range indicated by any exist- 
ing theory. Few branches oi general science 
are more important to radio, both theoretically 
and practically, than is the science of the upper 
air. 

The new nitrogen-dust theory of Professor 
Vegard was reached by the study of the light 
of the aurora, especially the analysis of this 
light in a spectroscope. Another line of attack 
has been followed out in England by Professor 
F. A. Lindemann and Mr. C. XI. Dobson.“ 
They have been studying the streaks of light 
produced by shooting stars. and they conclude, 
quite differently from Professor Vegard, that 
the upper layers of the atmosphere are prob— 
ably composed largely of the variety of oxygen 
gas called ozone. Then there is a third and 
older theory, still held by many students of 
the atmosphere, that these upper layers are 
composed in the main of light gases like hydro- 
gen and helium. 

In this disagreement among the doctors the 
radio expert can do no more than wait for 
further facts, at least so far as he is inter- 
ested in the material composition—the dusti- 
ness or gaseousness—of these upper levels of 
the air. But another line of attack on the 
radio properties of the Heaviside region is 
possible and has been suggested by Professor 
W. F. G. Swann of the University of Minne- 
sota. 

In an address last spring on “Unsolved Prob- 
lems of Cosmical Physics,“ Professor Swann 
pointed out that the Heaviside Layer, if it 
exists at all, has for one of its main proper- 
ties the fact that it conducts electricity. It 
would have, therefore, magnetic as well as 
electric properties, and some of these magnetic 
properties ought to affect. perceptibly, the mag- 
netic conditions on the surface of the earth. 
For example, the gas (or dust) of the Heavi- 
side Layer ought to have a tide in it just as 
has the ocean, and this tide should cause a 
slight daily variation in the strength of the 
magnetic field of the earth at the ground sur- 
face, the field which makes magnetic needles 
point toward the pole. 

Now it happens that such a daily variation 
in the magnetic field of the earth does exist 
and has been known for some time to the 
students of terrestrial magnetism. The varia- 
tion has practically the same form, says Pro- 
fessor Swann, that it would have if it is due 
to the daily tide in the Heaviside Layer. Or, 
if one reverses the calculation, it is possible to 
take the data of magnetic variation on the 
earth’s surface and to compute therefrom the 
size, conductivity and other properties of a 
Heaviside Layer able to produce these varia- 
tions. 

Professor Swann quotes the calculations of 
Schuster made in this way. The Layer would 
have, he says, a thickness of about 180 miles. 
The gas pressure in it would be about one 
millionth as much as on the earth’s surface. 
The electrical conductivity would be about 


* “A Theory of Meteors.” Proceedings of the Royal 
Society (London), vol. 1024, pages 411-437 (January, 
1923). 

ura of the Franklin Institute, vol. 195, pages 
433-474 (April, 1923). 
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1,000,000,000 times as great as that of ordinary 
air. This means that the entire circumference of 
the Layer, all the way around the earth, would 
have only about as much resistance for elec- 
aay as has a film of ordinary air 1/80 inch 
thick, 

These specifications for the Layer make it 
quite suitable for the duty that radio engi- 
neers suspect it of performing, that is the re- 
flecting of radio waves back toward the earth 
so that distant transmission is made possible. 
The radio public should urge that this mag- 
netic way of exploring the contents of the 
inaccessible attic of our atmosphere be under- 
taken still more definitely by the magnetic 
observatories. 


Fading Tests Yield a New Theory 
of Radio Transmission 


THE comprchensive tests carried out by the 
3ureau of Standards and the American Radio 
Relay League on the phenomena of fading 
have now been described in a report“ which is 
summarized by its authors in the following 
words. 

During the years 1920 and 1921 a study was 
made of the variations’ of intensity of received 


‘radio signals of high frequency or short wave- 


length. The investigation was conducted with 
the assistance of the American Radio Relay 
League. During the tests, from 5 to 10 radio 
stations transmitted signals in succession. 
These signals were received simultaneously at 
about 100 recetving stations, whose operators 
were provided with forms for recording the 
Variation in the intensity of the signals as 
received. Particular attention was given to 
the intensity of signals, the fading of signals, 
the prevalence of strays or atmospheric disturb- 
ances, and the weather conditions existing at 
the time of transmission. An analysis was made 
of the reports received, and summary tables are 
given which point out possible relationships be- 
tween the received signal intensity, fading and 
strays, and the weather conditions existing at 
the time. 

“It is concluded that the sources or causes of 
fading are intimately associated with condi- 
tions at the Heaviside surface, which is a con- 
ducting surface some 60 miles above the earth. 
Daytime transmission is largely carried on by 
means of waves moving along the ground, while 
night transmission, especially for great dis- 
tances and short waves, 1s by means of waves 
transmitted along the Heaviside surface. Waves 
at night are thus free from the more uni form 
absorption encountered in the daytime, but are 
subject to great variations caused by irregu- 
larities of the ionized air at or near the Heavi- 
side surface. These variations probably account 
for fading.” 


„& Study of Radio Signal Fading.“ by J. TH. Del- 
linger, L. E. Whittemore and S. Kruse.  Scientitic 
Papers of the Bureau of Standards, No. 476 (being 
vol, 19, pages 193-230), issued September 25, 1923. 
There was a preliminary report of this investigation 
by Dellinger and Whittemore in the Journal of the 
Washington Academy of Sciences, vol. II, No 113 
June 4, 1921. 
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THE NEW DUAL-WAVE THEORY OF RADIO TRANSMISSION 


One wave travels along the surface of the ground, the other travels along the under 
surface of the Heaviside Layer, During the day the upper wave cannot penetrate 


the region of ionization in the cloud layer; accordingly tt ts suppressed, 


This ts 


why transmission is better at night. 


To many radio engineers the most interesting 
feature of this report will be the suggestion 
contained in the last three sentences of the pre- 
ceding quotation. This is the theory that long- 
distance radio transmission may involve both 
the Heaviside Layer and the gtiding wave along 
the surface of the ground. 

Readers of PopuLAR Rapio are already fa- 
miliar with the arguments advanced by the ad- 
vocates of these two opposing theories of radio 
transmission, the Gliding-wave theory and the 
Heaviside Theory*. According to the first of 


*See, for example, the article by Dr. R. A. Fes- 
senden in Popvrar Rapio_ for November, 1923, and 
the earlier articles by Dr. Elihu Thompson, Sir 
Oliver Lodge, Major General George O. Squier and 
others there referred to. 


these theories, the waves glide along the surface 
of the ground (or the sea) much as the waves 
of line radio follow along the guiding wire. 
According to the usual form of the alternative 
or Heaviside-layer theory long-distance trans- 
mission ts not due to gliding waves at all but to 
waves reflected downward from the under sur- 
face of the Heaviside Layer and thus brought 
back to the surface of the earth. 

The new theory suggested by Dr. Dellinger 
and his associates is different from either of 
these. It assumes that during the day trans— 
mission is mainly by the wave that follows along 
the surface of the ground; that is, daytime 
transmission follows the Gliding-wave theory. 
But at night, says Dr. Dellinger, the transmis- 


ey 
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sion is of a different sort. The waves then 
travel along the Heaviside Layer as well as 
along the ground. But they are not so much 
reflected from the Layer as they are transmitted 
along it much as though it were a conducting 
wire. The new theory is really a double Gliding- 
wave theory. One wave glides along the 
ground; the other glides along the under sur- 
face of the Heaviside Layer. 

During the day the condition of the atmos- 
phere is such, Dr. Dellinger thinks, that waves 
transmitted from terrestrial stations cannot, 
reach the Heaviside Layer. They are absorbed 
in the middle portions of the atmosphere. 
Therefore the only wave that reaches distant 
Stations is the one that goes along the ground. 
But at night the air is less absorptive for the 
waves, they reach the Heaviside Layer and 
follow along it as they do along the ground. 
The received signal is, therefore, stronger at 
night since it then includes both of the gliding 
waves, the lower one along the ground and the 
upper one along the Heaviside Layer. 


Kadei & Herbert 
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How Damaged Atoms Operate 
New Kind of Vacuum Tube 


AT a recent meeting of the Institute of Radio 
Engineers Mr. Harold P. Donle* described a 
new vacuum tube that involves several novelties 
in tube principles, notably the fact that the tube 
operates not so much by the aid of electrons as 
by means of what are called ions. These ions 
are merely atoms that have been damaged by 
the loss of one or more electrons. 

Readers of recent articles in PopuLAR RADIO 
on the modern investigations of the structure 
of atomsf will remember that the atoms of 
every kind of matter are really complex sys- 
tems built up out of electrons and central 


- 


New Applications of the Sodion Detector.” 
Mecting of the Institute of Radio Engineers, New 
York, October 10, 1923. The full paper will appear 
Shortly in the Proceedings of the Institute. 

tSee, for example, 700, 000, 000,000. 000, 000. 000. 
000 Electrons for a Cent.“ in Poru lux Rapio for 
January, 1924. 


WILL RADIO HELP THE HARD OF HEARING? 
Many persons have reported that they can hear radto concerts better than they hear 


ordinary spoken sounds. Dr. Paul V. Winslow, a well-known ear specialist of 

New York City, ts testing the truth of this idea and is using radio, also, in the 

treatment of partial deafness. The thcory ts that listening to radio will give much- 

needed practice to imperfect ears. The nerves of hearing are re-educated in per- 

ceiving sound combinations. At the same time the mechanical parts of the ear 

are exercised and improved, just as 1 exercise strengthens the body as 
a whole. 
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CONNECTIONS FOR THE TUBE THAT WORKS WITH IONS 
A is the plate and C is the collector, which is the device that takes the place of the 


grid. The filament ts indicated by 


the dotted line inside the curve of the collector, 


It is in series with the coil H, which serves to heat the tube and produce the ioniza- 
tion of the sodium atoms. 


nuclei in a good deal the same way that our 
solar system is built up out of the planets and 
the central sun. The electrons in an atom re- 
volve in orbits around the central nucleus and 
some of these orbits are quite distant, relatively, 
from the nucleus; even farther away, in propor- 
tion, than the outermost planet of our system is 
from the sun and from the inner planets like the 
earth. Sometimes these far-out electrons of 
an atom get loose and fly away or are hit by 
other electrons and knocked off. Then the 
atom is shy one electron, just as our solar sys- 
tem would be minus one planet if the outer- 
most one flew off or was hit by some wandering 
star and driven out into space. 

This process of losing electrons from an atom 
is what is called “ionization.” The part left 
behind is called an ion. There is always a good 
deal of ionization inside a vacuum tube of any 
kind. The atoms of gas that are left in it 
(for the vacuum in the tube is never quite per- 
fect) are being hit all the time by the flying 
electrons from the filament and many of the 
atoms have an electron knocked out of them so 
that they become ions. 

Now some kinds of atoms are especially sus- 
ceptible to ionization. For example, the atoms 
of the chemical element sodium (a silvery white 
metal that is so active chemically that it catches 
fire spontaneously in the air) are very easily 
ionized. Each of these sodium atoms has a 
total of eleven electrons that revolve as planets 
inside it and the eleventh one of these electrons 
moves in an orbit that reaches a long way out 
from the center of the atom. It corresponds 
to the outermost planet.of our solar system. 

Accordingly this outermost electron escapes 


very easily from the atom and goes off by 
itself, leaving the sodium ion, that is a sodium 
atom that has only ten electron planets instead 
of the normal eleven. This ion has, also, a 
positive electric charge just cqual in quantity 
to the negative charge of the one electron that 
it has lost. 

These sodium ions are used to operate the 
new Donle tube. The tube has a plate and a 
filament much as do the ordinary three-elec- 
trode tubes. It has no grid, this element of the 
tube being replaced by a metal half-cylinder 
placed behind the filament instead of between 
the filament and the plate. The tube is pumped 
to the highest possible vacuum and then some 
atoms of sodium are introduced into it. To keep 
this sodium in the state of a gas during the 
operation of the tube, and also to facilitate the 
ionization of the sodium atoms the tube is 
heated by a small heating coil, in series with the 
filament, which coil is wound non-magnetically 
around the outside of the glass. There is a 
second glass bulb outside of this in order to 
protect the heating coil and prevent the cooling 
of it by the air. 

This arrangement gives many billions of 
sodium atoms in the space inside the inner tube. 
A large proportion of these atoms lose their 
eleventh electron and become sodium ions. 
These ions operate the tube just as electrons 
operate the ordinary tube, with two exceptions. 
First, thes ions are positive, not negative; ac- 
cordingly they move in the opposite direction to 
the electrons when placed in the same electric 
field. Second, the tons are far heavier than 
electrons and accordingly they move much more 
slowly. 
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SODION TUBE ASSEMBLY 


H is the heating coil; C the collector; A the 
plate, and F the filament. Note the outer 
protecting bulb of glass. 


The detailed theory of the operation of the 
tube is quite complicated and persons interested 
in it must refer to Mr. Donle’s paper in the 
Proceedings of the Institute. The results of its 
operation are, essentially, as follows: 

The tube is a detector only. It will not oscil- 
late nor will it respond at all to a single radio- 
frequency impulse. The time occupied by a 
single radio-frequency cycle 1s too short to 
affect the tube. But the time of an audio- 
frequency wave is much longer and this does 
affect the tube, so that the tube detects it. The 
tube has, it is claimed, many of the advantages 
of the crystal detector and the diode tube and 
avoids some of the outstanding disadvantages 
of these devices for detection, as well as being 
the most sensitive detector known. A hook- 
up for the use of the tube will be found on 
page 294 of this issue. 

One application of the tube may prove to be 
of considerable value in radio research. This 
is the fact mentioned by Mr. Donle that the 
current in the filament-collector circuit (the 
“collector” is the semi-cylindrical plate that re- 
places the grid) is exactly proportional to the 
audibility of a signal at the receiving station. 
Accordingly a Donle tube connected with a 
current meter constitutes a direct-reading audi- 
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bility meter. Mr. Donle has applied such a cir- 
cuit to the recording of fading curves for the 
signals from WJZ and WGY. These fading 
investigations are now so much in the mind of 
the radio public that this use of the new tube 
may prove one of its most important services to 
radio science. 


Technical Articles You Ought 
to Read 


THE following brief reviews cover 
some recent papers of interest to radio 
amateurs, professional physicists and 
radio engineers. Translations, abstracts 
or photostat copies of these papers can 
be supplied in most cases at prices 
which will be quoted on application. 
Address “World’s Laboratories Depart- 
ment,” PoPpULAR RADIO. 


The Optimum Wavelength.“ by Leon Bou- 
thillon, Radto-Electricité (Paris), vol. 4, No. 
11, Bulletin Technique, pages 41-45 (Aug. 15, 
1923) ; No. 14, pages 52-57 (Oct. 1, 1923); No. 
17, pages 68-76 (Nov. 15, 1923); to be further 
continued. A comprehensive mathematical dis- 
cussion of the problem of selecting the best 
wavelength for the transmission of various 
kinds of signals between different varieties of 
transmitting and receiving apparatus. In 
French. 


“The Nature of Light and Light Waves,” by 
J. A. Fleming. Wireless Review (London), 
vol. J, pages 559-560 (Oct. 13, 1923); pages 
587-589 (Oct. 20, 1923). Suggests a new theory 
of the structure of the universe according to 
which the ether is conceived as a complicated 
system of “ether tubes” or lines of force (also 
called “electrolines”’). The theory seems not 
very different from the original “lines-of-force” 
conception of Faraday but is of interest in con- 
nection with present-day speculations concern- 
ing the nature of the ether. 


“The Production of Small Alternating Po- 
tentials of Known Amplitude,” by H. G. Moller 
and E. Schrader. Jahrbuch der drahtlosen 
Telegraphie und Telephome (Berlin), vol. 22, 
pages 56-72 (Aug., 1923). A full description 
of apparatus and method for producing electric 
oscillations of known frequency and amplitude 
by a loose-coupler method. A useful article for 
all experimenters with oscillating circuits. In 
German. 


“The Torques and Forces Between Short 
Cylindrical Coils Carrying Alternating Cur- 
rents of Radio Frequency,” by W. A. Parlin. 
The Physical Review, vol. 22, pages 193-197 
(Aug., 1923). The results of comprehensive 
experiments show that coils carrying radio- 
frequency oscillations possess very slight attrac- 
tions and repulsions, which can be ascribed 
only to the fact that the emission of a radio 
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wave produces a repulsion or back-kick against 
the coil from which it originates. The discovery 
of this effect may prove to be very important 
for future investigations of the nature of radio 
waves and of the ether. 


“The Transmission and Reception of Speech 
and Music in Radio Telephony,” by N. 
McLachlan. Beama (London), vol. 18, pages 
285-292 (Nov., 1923); pages 366-369 (Dec., 
1923). A comprehensive but thoroughly scien- 
tific discussion of the modulation, transforma- 
tion and amplification problems involved in 
modern radio telephony. Will be especially 
valuable to the beginning radio engineer. 


“Distortion in Radio Telephony,“ by H. A. 
The Wireless World (London), 
vol. 18, pages 225-229 (Nov. 14, 1923); pages 
257-260 (Nov. 21, 1923). A paper before the 
Radio Society of Great Britain, similar in 
character to that of McLachlan referred to 
above. 


“Forced Oscillations in Self-maintained Os- 
cillating Circuits,” by W. A. Leyshon. The 
Philosophical Magazine (London), vol. 46, 
pages 686-698 (Oct., 1923). A scientific report 
of some of the investigations being carried out 
by Prof. W. H. Eccles of Finsbury Technical 
College, London, on the subject of forced oscil- 
lations. A “forced oscillation” means that an 
oscillating electromotive force of different 
phase or even of slightly different frequency, 
applied to a circuit that is already oscillating. 
will sometimes pull this circuit into tune with 
the applied electromotive force. The matter is 
oi importance in the theory of the heterodyne 
and in many other radio problems. The present 
paper contains, also, an account of experiments 
with the method of Lissajous for indicating 
phase differences between two oscillations by 
means of a steel needle vibrating in the joint 
magnetic field of the two circuits. 


“Multiple Earthing Systems,” by G. W. O. 
Howe. The Electrician (London), vol 91, 
pages 266-267 (Sept. 14, 1923). A brief account 
of the methods of avoiding earth-current losses 
in antenna systems, especially of the multiple 
earth plates recently installed at Nauen and St. 
ASSISE. 


“A Study of Net-work Antennas,” by R. 
Villem. Radio-Electricité (Paris), vol. 4, No. 


Technique,’ pages 33-40 (Aug. 15, 
A mathematical and theoretical discus- 
antennas of this type. 


to the original paper in 


11. “Bulletin 
1923). 
sion of the design of 
There is a correction 
No. 14 of the same journal, “Bulletin Tech- 
nique, page 57 (Oct. 1, 1923). In French. 


Contribution to the Study of Amplifiers of 
Very Low Frequency,” by P. Lejay. L’Onde 
Électrique (Paris), vol. 2, pages 521-534 (Sept., 
1923). Experiments and theoretical discussion 
of the design of audio-frequency amplifiers and 


trans formers. In French. 


“The Design of Inductances for High-fre- 
quency Circuits,” by C. L. Fortescue. Journal 
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of the Institution of Electrical Engineers (Lon- 
don), vol. 61, pages 933-939 ; discussion, pages 
939-943 (Aug., 1923). Complete theoretical and 
practical discussion of this important problem, 
including the limitations due to the space factor, 
the design tor minimum R/L, and other points. 
Valuable to the radio engineer. 


“Curves for the Design of Variable Air Con- 
densers,” by F. Bedeau. L’Onde Electrique 
(Paris), vol. 2, pages 508-520 (Sept., 1923). 
discussion of condenser theory that will be use- 
ful to experts. In French. 


“Description of a Series of Single-layer In- 
ductance Coils Suitable for Radio-frequency 
Standards,” by J. L. Preston and M. S. Strock. 
Letter Circular No. 103 of the U. S. Bureau of 
Standards. Issued October, 1923. _How to 
make coils such as are used with the Bureau of 
Standards wavemeters. Copies of the Circular 
are 5 from the Bureau, Washington, 
D. 


“The Measurement of Power Losses in Di- 
electrics,” by L. Hartshorn. Beama (London), 
vol. 13, pages 89-99 (Aug., 1923). An account 
of the experiments carried out at the National 
Physical Laboratory, England. Important to 
all engineers who work with insulating materi- 
als, especially the solid insulating materials 
used in radio apparatus. 


„Electrical Loudspeakers,” by A. Nyman. 
Journal of the American Institute of Electrical 
Engineers, vol. 42, pages 921-927 (Sept., 1923). 
An analysis of the electrical and magnetic fac- 
tors involved in the design of loudspeakers. 
Testing methods are described also. This will 
be an invaluable article for all engineers en- 
gaged in problems of loudspeaker improve- 
ment. 


“Theoretical and Experimental Study of the 
Telephone Receiver,” by A. E. Kennelly. The 
Post Office Electrical Engineers’ Journal (Lon- 
don), Vol. 716, pages 144-171 (July, 1923). This 
is a translation of the lectures delivered by 
Prof. Kennelly, of the Massachusetts Institute 
of Technology, at the French School of Posts 
and Telegraphs early in 1923. It is a useful 
summary of present information for all persons 
interested in the design of telephone receivers. 


“Electrostatic Voltmeters,” by R. R. Ramsey. 
OST, vol. 7, No. 3, pages 18-20 (Oct., 1923). 
K simple voltmeter based on the principal of 
the gold-leaf electroscope OF of the familiar 
pith-ball experiment. It can be constructed by 
anyone and has heen applied to the measure- 
ment of voltages between 75 and 3,000 volts. 


“Vacuum Tubes as Power Oscillators,” by 
D. C. Prince. Proceedings of the Institute o 
Radio Engineers, vol. 11, pages 275-313 (June, 
1023); pages 405-435 (Aug., 1923): pages 527 
550 (Oct., 1923). An excellent treatise on the 
theory and operation of power tubes used either 
for radio transmission or for other engineering 
purposes. It is complete, practical and authori- 
tative. 
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The Axially- controlled Magnetron,” by Al- 

bert W. Hull. Journal of the American Insti- 
tute of Electrical Engineers, vol. 42, pages 1013- 
1018 (Oct., 1923). A description, by the dis- 
coverer, of the theory and operation of the 
type of vacuum tube in which the movement of 
the electrons is controlled by the magnetic field 


set up by the alternations of current in the 


filament, no grid being necessary. A photo- 
graph of this tube was published in POPULAR 
Ravio for January, 1923. 


“The Mobilities of Electrons in Air.“ by 
Leonard B. Loeb. Proceedings of the National 
Academy of Sctences (Washington), vol. 9, 
pages 335-340 (Oct., 1923). A report on one of 
the many investigations now going on in Ameri- 
can laboratories (this paper is from the Uni— 
versity of Chicago) on the behavior of electrons 
in gases. The theory of this behavior, when we 
know it completely, will be invaluable to the 
operation and design of vacuum tubes, espe- 
cially those that contain some gas and are 
therefore “soft.” 


“Some Experiments Illustrating the Elec- 
trical Properties of Neon Lamps,” by Philip R. 
Coursey. The Wireless World (London), vol. 
12, pages 700-704 (Aug. 22, 1923); discussion, 
pages 778-779 (Sept. 5, 1923). The neon lamp 
is filled with the rare gas, neon, a tiny fraction 
of which is contained in the atmosphere. This 
gas glows when a current is passed through it 
between two electrodes, the necessary potential 
being some 200 volts or less depending on the 
pressure and temperature of the gas. Such 
lamps are available commercially in England 
and can be used in various radio experiments; 
for example, as detectors in wavemeter cir- 
cuits, as indicators that the current is flowing in 
oscillators, and the like. Small neon-filled tubes 
are used in America as ignition gauges for 
automobiles and can be employed similarly in 
radio circuits. 


“Experimental 
Warren. Popular Wireless (London), vol. 4, 
pape 31 (Sept. 8, 1923). Hints to the amateur 
who intends trying to make his own vacuum 
tubes. ( Valve“ in England, means vacuum 
tube.) 


“The Helicoidal Molecular Pump.“ by F. 
Holweck. L' Onde Électrique (Paris), vol. 2. 
pages 497-503 (Sept., 1923). A description, by 
the inventor, of the special vacuum pump de- 
signed for use with the demountable power 
tube now under test in the Eiffel Tower station 
at Paris. This tube was described in POPULAR 
RADIO for December, 1923, page 525. The 
article cited is in French. 


„Physical Measurements of Audition and 
Their Bearing on the Theory of Hearing.“ by 
Harvey Fletcher. Journal of the Franklin In- 
stitute (Philadelphia), vol. 196, pages 290-326 
(Sept., 1923). A summary of the important 
investigations made in the laboratories of the 
Western Electric Company on the relations be- 
tween sound waves in the air (as measured and 
produced by physical methods) and the sensa- 


Valve Making.“ by H. P. 
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tions of hearing which these waves produce in 
the human ear. This fundamental intormation 
is the basis of all theories for the design of 
loudspeakers, telephone receivers and all simi- 
lar instruments, as well as of the telephonic 
amplifiers for the use of the deaf. 


“Wireless Direction Finding in Steel Ships,” 
by C. E. Horton. Journal of the Institution of 
Electrical Engineers (London), vol. 61, pages 
1049-1056; discussion, pages 1056-1060 (Sept., 
1923). A comprehensive discussion of the ef- 
fects of metals in the ship on the readings of 
direction finders. Includes the use of multiple 
antenna systems. There is also a discussion of 
laboratory methods for investigating the effects 
of metals on the propagation of radio waves. 


“Recent Developments in the Application of 
Wireless Telegraphy to Shipping,” by John A. 
Slee. A paper before the meeting of the Brit- 
ish Association for the Advancement of Sci- 
ence, Liverpool, September 14, 1923. Reported 
in The Electrical Review (London), vol. 93, 
pages 443-444 (Sept. 21, 1923). A general 
account of recently developed high-speed de- 
vices for ship-to-shore telegraphy, of filters for 
reducing interference in this traffic, of duplex 
telephony for ship use, of the revolving-beam 
radio lighthouse at Inchkeith, and of experi- 
ments on apparatus for direction finding on 
shipboard by the use of long waves. 


“The Control and Navigation of a Model 
Ship by Wireless.“ anonymous. The Modei 
Engineer and Electrician (London), vol. 49. 
pages 269-271 (Sept. 6, 1923). Detailed de- 
scription of a small boat that can be con- 
trolled from shore by radio signals. It can be 
a by any amateur of a mechanical turn of 
mind. 


“Report of the Special Broadcasting Com- 
mittee Appointed to Advise the British Post- 
master General on the Broadcasting Situation.” 
Issued by H. M. Stationery Office, London, 
Oct., 1923. Price, post free, 10 pence. An jim- 
portant document to persons interested in the 
future of broadcasting and the possible neces— 
sity of its further legal control in the United 
States. 


“The Amateur’s Part in Wireless Develop- 
ment,” by W. H. Eccles. Presidential address 
to the Radio Society of Great Britain. Printed 
in The Wireless World (London), vol. 13, 
pages 50-54 (Oct. 10. 1923). An article re— 
counting some of the important services of the 
amateur to radio, services which do not seem to 
be as clearly recognized by British oftictaldom 
as they have come to be by the authorities in 
the United States. 


“Radio Signals of Standard Frequency and 
Their Utilization.” Circular No. 92 of the U. S. 
Bureau of Standards. Describes the standard 
frequency signals sent out at intervals by the 
Bureau of Standards, and how these may be 
used to calibrate wavemeters or transmitters. 
A limited number of copies are available at the 
Bureau for those having real use for them, 
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ITEMS of general interest that you ought to know; bits of useful information that 
every radio fan ought to know. . 


Most of the Broadcasters Are 
in North America 


THE tremendous advance of broadcasting in 
the United States and Canada, as compared 
with the rest of the world, is indicated by the 
fact that this continent possesses over 600 li- 
censed broadcasting stations while all other 
countries combined have less than 50. 

2 * * 


Another Record for Amateur Radio 


AMATEUR communication between America 
and Asia has been attained. According to an 
announcement of the American Radio Relay 
League, Mr. Charles York of Tacoma, Wash- 
ington, has been in momentary communication 
with a Japanese amateur. This leaves Africa 
as the only continent (so far as we know) 
which has not been reached by the American 
amateurs. Our signals were first heard in Eng- 
land on December 8, 1921, which was the 
in.tial instance of amateur communication across 
the ocean. Australia and South America have 
been reached since then. A notable instance of 
communication with the European mainland 
was described by Captain Deloy, French 8AB, 
in Porucar RADIO for February, 1924. 

* «„ „ 


The Most Powerful Radio Station 
in the World 


Tue Poulsen arcs of the great radio station 
in the Malabar Mountans of Java draw 2,400 
kilowatts, which is probably the largest power 
used by any single transmitter in the world. 
This is enough power to light nearly fifty thou- 
sand ordinary electric lamps. The aerial of 
this station 1s fastened to the side of a mountain 
and rises nearly 2,000 fect above the station. 

* „ * 


Newest Demountable Tube Produces 
15,000 Watts 


Tue Holweck demountable vacuum tube, de- 
scribed in PopULAR RADIO for December, 1923, 
has been constructed in a new and enlarged 
model having a power of 15 kilowatts. The 
new super-power tube is under test in the Eiffel 
Tower station where the former tubes were 
tested. Its construction has not been described 
publicly, but it is believed to differ very little 
from the former model. 


Two Vacuum Tubes in One 


A NEW French invention, the Junot vacuum 
tube, contributes to radio science the idea of a 
tube containing two filaments. Only one is used 
at a time, but when the first filament has burned 
out or broken a simple adjustment inserts the 
second filament in the circuit in place of the 
damaged one, thus giving the tube a life just 
twice as long as the life of the usual one-fila- 
ment tube. 

* „ „ 


Line Radio Replaces the Direct- 
current Telegraph 


THE methods and apparatus developed for 
use in radio are replacing, one by one, the older 
methods of nearly all branches of electrical 
engineering. One of the most notable to feel 
this revolution is wire telegraphy. The older 
method of sending dots and dashes by direct 
current permitted only one message for each 
pair of wires. Line radio multiplies this many“ 
times, for a separate message can be sent simul- 
taneously for each separable band of frequen- 
cies. Carrier-current (line radio) methods are 
now in use in Europe employing alternating 
currents as low as 400 cycles a second, and 
from this on up into radio frequencies, thus 
giv.ng scores of separate message channels over 
the same wire. 

* „ „* 


Radio Closes in on the Secrets of the 
Magnetic Pole 


THE northernmost magnetic observatory ever 
erected in the world has been set up near the 
ship of the MacMillan expedition. According 
to a news note by Science Service the magnetic 
observations are in charge of R. H. Goddard 
of the Carnegie Institution, who accompanied 
the expedition for this especial purpose. It is 
proposed to study the phenomena of earth mag- 
netism in the neighborhood of the magnetic 
pole itself. Some of the elusive secrets of this 
important but little-known subject may be 
solved. One of the great advantages of this 
new observatory over previous magnetic sta- 
tions in the far north is that the radio apparatus 
of the MacMillan expedition permits the mag- 
netic observer to keep in touch with other mag- 
netic laboratories all over the world. 
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England Hears American Broadcasting on 
Crystal Sets 


THIS is neither the newest radio lie nor a 
freak record. It is the result of the latest de- 
velopment of relay broadcasting. Concerts from 
American stations, notably from KDKA, have 
been picked up in England, amplified and re- 
layed from the stations of the British Broad- 
casting Company. Thus we come one step nearer 
to something that PopuLar Rapio has been pre- 
dicting for months-—international broadcasting, 


Does Rain Cause Static? 


Reapers of PorULAR RADIO for February, 
1924, will remember the interesting relation 
found by Mr. Watson-Watt between the fall 
of rain at a given locality and the apparent 
origin of static, simultaneously, at the same 
locality. Popular Wireless (London) has 
beer collecting some observations made by 
British listeners concerning the occurrence of 
visible sparks about their radio sets, especially 
between the plates of the condensers. An inter- 
esting feature of the reports to Popular Wire- 
less is that most of the instances reported 
occurred during a rainstorm or some meteor- 
ological equivalent. Rain drops are known to 
be electrified. Perhaps some valuable facts can 
be uncovered by studying the nature of radio 
transmission during rain. Have any American 
readers noticed static sparks in their condensers 
and was it raining at the time? 


Underwood & Underwood 


New European Broadcasting Stations 


Two new short-wave stations are now on the 
ether in Europe. One at Brussels, Belgium, 
transmits each evening from 8:30 to 9:30 (3:30 
to 4:30 p.m., New York time) on 410 meters. 
The second, at Rome, is on 450 meters. The 
government of Italy has not yet approved 
regular broadcasting, so the Rome transmission 
is still experimental. It occurs, usually, from 
about 10:30 to about 11:30 A.M., New York 
time. There is also an occasional experimental 
transmission from PTT at Madrid, Spain, on 
wavelengths between 400 and 700 meters. If 
you hear any of these stations let us know. 


Kadio and the World State 


IN A recent thoughtful article in the New 
York Evening Post, Professor Preserved Smith 
of Cornell University points out that the world 
possesses already at least one element of that 
international world community which all his- 
torians and most statesmen agree in believing 
to be desirable if not inevitable. This is the 
existence already of a large measure of inter- 
national co-operation among professional scien- 
tists. Quite true, but Professor Smith omits 
to mention that one group of scientists, the 
radio amateurs, not only possess such co-opera- 
tion by means of publications and letters, but 
have the inestimable advantage of continual 
acquaintance through the ether. Amateur 
radio may prove a potent force for peace. 


RADIO RECEPTION BENEATH A RIVER 


In a recent test in the vehicular tunnel now being constructed to connect New York 
and New Jersey broadcast programs were received when the apparatus was ninety 


feet below the surface of the river. 


Together with the earlier experiments by the 


United States Bureau of Mines and in England, this test shows that radio may be 
of value in communicating with men entombed underground by disasters. 
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BAND CONCERTS IN A LONDON PARK—BY RADIO 


The approach of the summer season suggests the possibilities of using radio receiv: 
ing sels and loudspeakers fer HONG en Concerts simultaneously in the parks 


of Amcrican cities. 


Do Sunspots Effect Radio Reception? 
RECENTLV Dr. L. A. Bauer of the Carnegie 
Institution told the American Association for 
the Advancement of Science that he had dis- 
covered a close connect on between the occur- 
rence and character of spots on the sun and 
the phenomena of atmospheric electricity. The 
details remain to be worked out, but that there 
is a close linkage of some sort seems to he 
beyond question. Since the phenomena of static 
are associated. beyond doubt. with some feature 
of the electrical changes in our atmosphere, 
this new observation by Dr. Bauer is of great 
interest to radio engineers. It may be that we 
will be looking for sunspots soon in order to 
decide whether or not it will be worth while 
tu try for DX records that night. 
* + + 
New Wavelengths of British Stations 


THE wavelengths of the eight broadcasting 
stations operated by the British Broadcasting 
Company have been rearranged. At last advices 
the following are the wavelengths in use: 

350 meters, 21.0, London. 

370 meters, SNO, Newcastle. 

385 meters. 6B M, Bournemouth. 

400 meters, 2ZY, Manchester. 

420 meters, 5SC, Glasgow, Scotland. 
435 meters, SWA, Cardiff, Wales. 
475 meters, 5IT. Birmingham. 

495 meters, 2BD, Aberdeen, Scotland. 


Successful experiments have been made in London and Parts, 


New Words that Radio Fans Already Know 

In an address before the recent meeting of 
the American Association for the Advancement 
of Science, the distinguished physicist, Mr. 
John Mills, criticised the makers of engineering 
text-books for using still the outworn terms of 
older electrical and physical theory. The en- 
gineering terms of the future will be, he said, 
such things as electrons, ions, protons, atomic 
nuclei and quanta of energy. Undoubtedly, and 
in this new engincering the radio man will have 
the great advantage of famiharity with exactly 
these terms that Xlr. Mills savs the engineers 
must learn to use. For it is these eas, little 
used in the older branches of engineering, that 
the radio eng'neer must learn about first of all. 

* „ > 
Apartment Superintendent Becomes 
Radio Policeman 


Tur annoyance of re-radiation from regen- 
erative receivers has become so serious in many 
parts of New York City that Mr. Louis Doty, 
superintendent of a large apartment house, has 
insisted, says the New York Sun and Globe, 
upon inspecting every radio set in the apart- 
ment house before the installation of an antenna 
is permitted. Tf the receiver is of a type from 
which re-radiation is possible Mr. Doty. who 
is a competent radio engineer, offers his assist- 
ance in modifying it so that annoyance to the 
neighbors will be impossible. 
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The Loudspeaker Is Not a Legal Nuisance 


SEVERAL suits have been brought recently in 
various parts of the United States to deter- 
mine just what are the rights of the radio listen- 
er as compared with the rights of his neigh- 
bors. Loudspeakers, it must be admitted, are 
too often louder than they are intelligible. 
Many persons object to being annoyed by them, 
especially when the horn is outside or the win- 
dows are open. Do such objectors have the 
legal right to stop the performance and compel 
the discontinuance of noise audible outside the 
broadcast listener’s own house? In at least 
one case, in Ridgefield Park, New Jersey, the 
local courts have said no. The radio fan has 
the same right to operate a loudspeaker inside 
or outside his premises as he has to operate 
any other sound-producing instrument, for ex- 
ample a phonograph or a cornet. However, it 
behooves the radio public to be generous and 
considerate in the exercise of its legal rights. 
The good-will of your neighbor is an important 
asset. Some day you may want to string an 
antenna across his lot. 
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A RADIO ANGELUS 


The noon time- signals relayed by station WGY 

are put to practical use by C. J. Waldron, an 

ardent radio fan of Medusa, N. Y., who rings 

the church bell immediately upon receipt of 

the official U. S. announcement of the arrival 
of 12:00 o’clock. 


Uses for Rare Chemical Elements in Radio 


Many new uses for rare metals have devel- 
oped in the radio field. Some of them were 
demonstrated, says Science, at the recent Chem- 
ical Exposition in New York. Thorium is 
used in the special coated filaments for vacuum 
tubes. Tellurium, an element that has pre- 
viously had no use at all, is finding its place in 
detector crystals. Selenium, a chemical twin 
of tellurium, has many uses in the electric light- 
detecting devices, including the various sys- 
tems for sending pictures by radio or for 
recording radio messages on photographic films. 
Tantalum, long entirely useless, is the basis of 
a new rectifier for battery-charging purposes. 
Molybdenum, a chemical curiosity until the 
French used some of it for cannon linings in 
the recent war, is now a necessary element 
in the high-power vacuum tubes. Many of 
these metals, once known only to research 
chemists, are now regular commercial articles— 
thanks to radio. 

+ „ „ 


Who Will Invent a Sterling Silver Radio Set? 


THERE is an over-production of silver in the 
United States and the Bureau of Mines is look- 
ing for new uses for the metal in industry. It 
is suggested that some parts of radio sets 
might, with advantage, be made of silver. Sil- 
ver has about seven percent more conductivity 
(for direct currents) than has copper. It is 
also somewhat more malleable and is much less 
easily corroded in the air. If you can suggest 
some new use for it the Bureau of Mines will 
be glad to hear from you. 

+ * * 


Vacuum Tube Proves the Radioactivity of the 
Earth 


Tne fact that the substance of the earth 
itself, including all ordinary rocks and soils, 
is radioactive in the same way that radium is, 
though more faintly, has been proved recently 
by Professor Compton, of Princeton, and by 
Mr. T. E. Foulke using an electric-discharge 
tube built on the same principles as a vacuum 
tube. It is found that the rays coming from 
the ground produce enough ionization of the 
minute quantity of gas left in the tube so that 
a high-tension discharge through the tube is 
possible at any time, even without a hot fila- 
ment to provide a source of electrons and ions. 
This continual ionization can be prevented by 
encasing the tube in lead which cuts off the 
rays coming from the ground. 


* * * 


England Discovers the Radio Worm 


To the writing beetle, the book-worm and 
the bug that eats lead sheathing off the tele- 
phone cables we now must add the radio-set 
earwig. Mr. H. E. Adshead in the Wireless 
World (London) reports that so many of 
these humble insects have delighted to crawl 
into the hole of his telephone jack that it has 
been necessary to insert a small plug in order 
to keep them out. Some of the insects have 
been found even inside the cases of earphones. 
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SELECTIVITY is the main consideration 
in a set that is to be used for pleasure 


or amusement. You want to be able to 
“pick” any program that is within the 
range of your instrument whether or not 
you can receive only the local or both 
the local and distant stations. 

A set that is sensitive and enables you 
to receive distance, but that has not 
sufficient selectivity to tune out the local 
stations is worse than useless. You 
don’t want to listen to opera from one 
station with a background or accom- 
paniment of jazz leaking through from 
some other station. 

You want a selective receiver whether 
it is a simple crystal set or a compli- 
cated multi-tube receiver, and remember 
this: the more sensitive a set is, the 
more selective it must be! Get a set that 
is selective, by all means. 

* k * 

IN a two-stage audio-frequency ampli- 
fier that is noisy it will sometimes help 
a lot, in eliminating howling and 
squeaks, to ground the negative filament 
connection at the “A” battery. This 
will place the filament circuits at ground 
potential and cut out the capacity troubles 
that cause the howls. 

* * * 

A RADIO set, like a chain, is no better 
than the poorest link used in it. Make 
all the links strong by using good parts. 
Cheap makeshift instruments make weak 
links. 

k * „* 

GROUND your set on the water pipe. 

It is usually better than other grounds. 
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AMATEURS 


Many uses can be found for a tem- 
porary connector made by detaching two 
Fahnestock connection clips from a 
worn-out dry battery and soldering the 
severed ends together. The connector 
joins cord tips conveniently when two 
or more headsets are used in series. 


*x X * 


Do not let the acid from the storage 
battery spill on your clothes or on the 
carpets. It will eat a hole in the cloth. 
If you should spill any of this electro- 
lyte on the carpet or your clothes make 
a solution of ordinary baking soda in 
water and wash the spot thoroughly with 
this solution, being sure to use plenty 
of the soda solution. Then finish with 
a good wash with plain water. 

A solution of household ammonia in 
water will neutralize the acid just as 
well but the ammonia itself sometimes 
damages fine fabrics and a solution of 
baking soda, though slightly less con- 
venient than the ammonia, is safer. 

k „ * 


Do not let your single- circuit regen- 
erative set whistle when you are trying 
to pick up a station. If you do, it will 
cause a similar whistle in your neigh- 
bor’s receiver that will interfere with his 
reception. If everybody would observe 
this golden rule of silence the reception 
in our large cities would be much im- 


proved. 
* * * 


Do not run your antenna close to, or 
parallel with, the fifteen others now on 
the same roof. 


$12 


A HANDy indoor antenna system can 
be made from the ordinary desk tele- 
phone stand and a small tin pie-plate. 
Connect the radio set up in the ordi- 
nary way except that the antenna bind- 
ing post on the set is connected directly 
to the pie-plate. Then take the desk 
telephone stand and set it on the pie- 
plate, and tune in the signals in the 
regular manner. 

The theory of operation is this. The 
telephone ‘ine is grounded on the me- 
tallic frame of the telephone and the 
base of the telephone desk set ‘acts as 
one plate of a condenser while the pie- 
plate acts as the other plate. The felt 
covering on the desk set acts as the 
insulation or dielectric. What you 


really will have is the telephone line 
acting as an antenna with the telephone- 
pie-plate condenser in series with it. 
The telephone company can have no 
objection to this use, as you will not -be 
making any metallic connection to their 


From a photograph made for P.ietiLar Rapi» 
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lines. The way to hook up the outfit is 
shown below. 
x * * 

Do not use a variable condenser 
which has iron end-plates or an iron 
shaft, unless the iron is not placed near 
or in the magnetic field of the tuning 
coils, In other words keep any iron 
parts away from the tuning coils by a 
distance of at least two inches. 

The iron, if it is within the magnetic 
field of the coils will materially reduce 
the strength of signals. This is the 
cause of relative failure in many sets 
where the builders have taken all the 
other precautions that they know about 
or have checked up the connections until 
they were sure they were right. 

i «„ * * 

A RIO set that is wired up poorly 
is like an apple with a worm-eaten 
core. It may look pretty from the out- 
side, but it is worthless. Moral: do a 
good wiring job. 


THE PIE-PLATE-TELEPHONE ANTENNA 
Take an ordinary pie-plate C, and attach a wire to it running to the antenna bind- 


ing post D. of the receiving set. 
shown, 


r Then stand the telephone A, on the pie-plate as 
The metallic parts of the telephone and pie-plate form the plates of a con- 


denser of which the felt covering B of the telephone is the insulator or dielectric. 
This in no way interferes with the working of the telephone. 


Tris department will keep you in touch with the latest inventions of interest on 
which patent rights have been granted, and which are significant contributions to 
radio art. 


FIGURE 1: No. 1, 460,439. IN- 
TERFERENCE PREVENTER. Invented by 
G. W. Pickard and assigned to the 
Wireless Specialty Apparatus Co. of 
Boston. 


This device removes inter ference by dealing 
with sound waves rather than with che electric 
waves or impulses. The received signal (to- 
gether with any inter ference that is present) 
is first converted into sound by a telephone. 
The sound waves thus produced are directed 
against a frame of wooden slats like the pickets 
of a fence. Sound waves of different fre- 
quency are reflected at different angles, as 
shown in the figure. A microphone placed at 
the proper point picks up the sound wave cor- 
responding to the signal frequency. The waves 
of other frequencies (corresponding to the 


g IHM 


inter ference) fall on either side of the micro- 
phone and are not picked up. The purified 
wave received by the microphone may then be 
amplified or detected in any manner. The sound 
waves used for the puri fying reflection may 
be of frequencies above the range of hearing. 
Students of physics will recognize in this device 
a principle analogous to that of the diff raction 
grating commonly used to separate light rays 
into their component wavelengths. 


FIGURE 2: No. 1, 460,734. WIRE- 
LESS Detector. Invented by W. H. 
Ruf of Roselle Park, N. J. 


This is a freak crystal detector made in the 
shape and size of a finger ring. By bending 
the finger slightly the two prongs of the mount- 
ing can be spread apart or brought together, 
thus moving the catwhisker over the surface 
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PICKARD’S SOUND REFLECTOR FOR PREVENTING 


INTERFERENCE 
Ficure 1: Sound waves from the receiver at the left are reflected from 
a ladder of wooden slats just as light is reflected from a diffraction grating, 
only the desired frequency of the sound being received by the microphone 
above. 
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of the crystal in order to find the best point 
for reception. A similar device can be attached 
to a scarf pin. 


No. 1,460,801; (no figure). Direc- 
TIONAL RECEIVING SYSTEM. Invented 
by Robert H. Marriott of Bremerton, 
Washington. 


Ordinary periodic loop receivers are two- 
directional, that is, they will receive equally 
well in either of two opposite directions. This 
invention makes a periodic loop receiver onc- 
directional, This is accomplished by a connec- 
tion from the loop to ground through a vacuum- 
tube amplifier and an arrangement of circuits 
so that the signals from one direction are 
neutralized in the loop circuit by the loop-to- 
ground circuit while those in the reverse direc- 
tion are not neutralized. 


FIGURE 3: No. 1,462,057. Switcu 
FOR VacuuM Tuses. Invented by 
Peter I. Wold and assigned to the 


Western Electric Company of New 
York. 


This automatic switch for use with two 
vacuum tubes is devised for the purpose of 
instantly substituting a new tube in the circuit 
in case the tube originally in the circuit should 
fail. The cessation of current in the tube on 
the right of the drawing stops the pull of the 
solenoid on the magnet in front of it. The 
spring draws back the magnet and this instantly 
reverses the switch points and throws the lecit- 
hand tube into the circuit. 
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A RADIO FINGER RING 


FIGURE 2: This crystal mounting may be worn 
on the Jinger like a ring, the catwhisker being 
adjusted by bending the finger. 


Nos. 1,463,386 and 1,463,391; (no fig- 
ure). RaADIO-TELEGRAPH SYSTEM USING 
MAGNETIC RECORDS ON IRON WIRE. In- 
vented by W. L. Carlson and E. C. 
Hanson of Washington, D. C. 


These patents describe some of the details of 
a new process for recording and receiving radio 
signals by means of the well-known iron-wire 
telegraphone, the basic patents on which have 
now expired. The telegraphone, it will be re- 
membered, 1s based upon the fact that an iron 
wire will retain a part of any magnetism in- 
pressed on it. If a wire, running between 
spools, passes near the pole pieces of an elec- 
tromagnet, alternately magnetized and demag- 
netized, as, for example, the magnet of a tele- 
phone, a record of these magnetic alternations 
will be left in the wire and can be read from it 
by appropriate apparatus. It is now proposed 
to use such records in radio telegraphy. 


FIGURE 4: No. 1,463,554. Mounrt- 
ING FOR CRYSTAL DETECTOR. Invented 


SAFETY SWITCH FOR TUBE CIRCUITS 


If one tube burns out, this automatic magnetic switch operates instantly 
to disconnect the tube that has failed and replace it in the circuit with the other 
- tube, previously unused. 


FIGURE 3: 
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A CRYSTAL MOUNTING THAT IS EASY TO MAKE 


Ficure 4: The loops of wire hold the supporting rod of the catwhisker tightly 
enough so that it will remain in position and yet loosely enough to permit moving 
tt for readjustment. 


by A. N. Pierman of Newark, N. J. 


The nature of this simple mounting, easily 
made at home, is clear from the drawing. The 
rod that carries the catwhisker is held by fric- 
tion between the two double loops of wire, these 
loops being held in place by the notches in the 
upright metal plate. The crystal itself is held 
between two simple metal clips. 


No. 1,468,049; (no figure). Recerv- 
ING SYSTEM. Invented by A. H. Taylor 
of Grand Forks, North Dakota, and 
assigned to the Radio Corporation of 
America. 


This is a method of making a partial separa- 
tion between signal impulses and static or other 


strays by using two or more antennas, one of 
which is more receptive to the signals while 
the others are more receptive to strays. The 
antennas are then opposed electrically so that 
the effect of the strays in the signal-receiving 
antenna is more or less neutralized. Detailed 
arrangements of circuits and antennas for this 
purpose are described and covered by the patent. 


Nos. 1,468,059 and 1,468,061; (no 
figure). METHOD AND APPARATUS FOR 
RADIO SIGNALING. Invented by R. A. 
Weagant of Douglas Manor, New York, 
and assigned to the Radio Corporation 
of America. 

These patents are applications of a theory 
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HOOK-UP FOR LANGMUIR’S POTENTIAL AMPLIFIER 


Figure 5: 


The second tube from the left is a diode and acts to limit the current 


possible in the first tube. This amplifies the potential variations in the first tube 


and these are then impressed on the grid of the third tube. 


The current vartations 


in this third tube are translated into audible signals in the usual manner, through 
the transformer and the fourth tube. 
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THE COLD-AIR TRANSMITTING KEY 
Figure 6: The coil inside the box at the right is of fine platinum wire. 
current flows this wire gets hot. 
through the flexible tube shown, the platinum coil is suddenly cooled. This lowers 


its electrical resistance. 


When the 


Then when a blast of air ts admitted to the box, 


More current flows tn the circuit and a signal ts sent out 


through the transformer and antenna circuit at the left. 


formulated by the patentee to the effect that 
the impulses of static are mainly vertical while 
the signal impulses that one wishes to receive 
are mainly propagated horizontally. Circuits 
are arranged to receive selectively the up-and- 
down waves of static and to oppose these to 
the impulses in ordinary antennas, thus bal- 
ancing out the effects of static in the latter. 


FIGURE 5: No. 1,468,116. METHOD 
OF AMPLIFYING POTENTIAL VARIA- 
TIONS. Invented by Irving Langmuir 
of Schenectady, New York, and as- 
‘signed to the General Electric Company. 


This patent describes certain applications of 
the fact that the vacuum tube may be employed 
as a device to limit the amperage of an electric 
current. The emission of electrons from the 
filament forms an upper limit to the current 
that can pass through a tube, no matter what 
the potential of the grid. In the figure is 
shown Jangmuir's application of this fact to 
the amplification of the voltage of radio signals, 
instead of the more usual method of amplifying 
their current strength. The second tube from 
the left (which has no grid) acts as the cur- 
rent-limiting device. The plate current of the 
first tube being thus limited, the difference of 
potential between the filament and the plate of 
this tube is variable and reflects, with consider- 
able amplification, the potential variations on 
the grid of this tube. In this way the changes 
of voltage in the antenna circuit are greatly 
amplified before being impressed on the grid 
of the third tube. The same principles can be 


applied to the elimination of high antenna 
voltages due to static. 


No. 1,469,349 (no figure). Rapro 
CONTROL System. Invented by A. L. 
Wilson of Edgewood, Pennsylvania, and 
assigned to the Westinghouse Electric 
and Manufacturing Company. 


A ratchet wheel at the receiving station is 
moved one notch by the radio signal whenever 
the corresponding wheel at the transmitting sta- 
tion moves one notch. This device is already 
a familiar one in many systems for distant 
control. The novelties of the patent lie in the 
means for controlling the ratchet movement by 
separate sets of modulated waves so that the 
accidental operation of the control by stray 
waves is unlikely. For these details the patent 
itself must be consulted. 


FIGURE 6: No. 1,469,905. Crrcuit- 
CONTROLLING Device. Invented by R. 
E. Hall of Chicago, IIIinois. 


The patent describes a novel and interesting 
device which can be used either as a transmit- 
ting key or for many other purposes. It in- 
volves the idea of varying the current strength 
in a circuit by cooling a wire through which 
the current is flowing. It is well known that 
the electrical resistance of many kinds of wire 
changes with the temperature. By blowing a 
blast of cold air over a current-carrying coil, 
as shown in the drawing, the resistance of the 
coil can be varied and a signal thus produced. 


The Best in Radio Equipment 


Radio instruments de- 
seroe the best panel 
you can buy. The 
appearance of your 
complete set depends 
on the panel material 
—its workability and 
tts finish. 
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The right front door 


OUR radio set without a good panel 

would be like a house with its front door 
hanging on one hinge. Your radio instru- 
ments need a first-class panel just as much as 
that house needs a good strong front door. 
Mounting expensive instruments on a cheap 
panel is as big a mistake as trying to get dis- 
tance with weak batteries in your circuit. 


Use a Celoron panel 


Celoron Standard Radio Panels satisfy the 
requirements of the most exacting set-builder. 
Celoron, a bakelite product, is 
one of the best insulating ma- 
terials known. The U. S. Navy 
and U. S. Signal Corps testify 
to its high dielectric strength. 
Leading radio manufacturers 
mount their parts on it. Radio 
fans in all parts of the country 
use Celoron panel front doors 
in their sets. 


Celoron panels were the 
first panels to be cut in stand- 


C 


Celoron Radio Panels come cut 
in the following standard sizes: 
1— 6% 7219 
2— 7% gr 1g 
3— 7 12% 1g 
4— 7% 14% 3/16 


ard sizes and sold in separately wrapped 
packages. They come ane for working and 
wrapped in dust-proof glassine envelopes. 
Size and full instructions for working are on 
every envelope. 


Highly polished, finished in lustrous black, 
mahogany, or oak, Celoron panels make a 
set that you will be mighty proud to show 
anybody. Drilling and engraving can not 
chip or feather the dense, hard surface. 


Ask your dealer for a Celoron panel. You 
can identify it by the Celoron label that is on 
every panel. 

Write for our free booklet, Getting 
the Right Hook-Up,” which contains 
diagrams and valuable radio informa- 
tion for the set-builder. 


To radio dealers: Send for special dealer 
price list showing standard assortments. 


DIAMOND STATE FIBRE 
COMPANY 
Bridgeport, Pennsylvania 
(near Philadelphia) 

Branches in Principal Cities 
Toronto, Canada London, Englans 


§— 7x18 x 3/16 

6— 7x 21 x 3/16 

7— 7% 24 3/16 

8—12 x 18 x 3/16 

9— 7x 206 x 3/16 
Special sizes can be cut to order from 
sheet stock. See your dealer. 


CONDENSITE 


ELORON 


STANDARD RADIO PANEL 


Please refer to POPULAR RADIO when answering advertisements. 
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Eveready gives you the right battery 
for every radio use! 


ACH Eveready Radio Battery represents thirty years of 
battery building experience. Each Eveready Battery repre- 
sents millions of dollars invested in men, methods and machinery. 
Overseeing Eveready production is the greatest battery labora- 
tory known to science, where every particle of raw material is. 
required to pass Eveready’s exacting tests. To insure Eveready 
serviceability, batches of Eveready Batteries are constantly 
being set aside for performance tests. And, finally, daily ship- 
ments keep dealers supplied with fresh 
Eveready Batteries, packed full of power. 


To be certain of battery satisfaction, 
insist on Eveready Radio Batteries—they 
last longer. 


NATIONAL CARBON COMPANY, Inc. 
New York San Francisco 
Headquarters for Radio Battery Information 
CANADIAN NATIONAL CARBON CO., Limited 
Factory and Offices: Toronto, Ontario 


Informative and money-saving booklets on radio batteries sent free on request. If 
u have any radio battery problems, write to G. C. Furness, W Radio 
Division, National Carbon Co., Inc., 128 Thompson Ave., Long Island City, N. Y. 


THE AIR 18 FULL OF THINGS YOU 8HOULDN'T MISS 


Please refer to POPULAR RADIO when answering advertisements. 
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THE AIR £8 FULL OF THINGS YOU SHOULDN'T MIs8s8°° 


Radio Batteries 


they last longer 


The radio dry cell triumphant 


For economical, satisfactory radio, light the fila- 
ments of your dry cell tubes with the Eveready 
Dry Cell Radio A Battery. Will unfailingly out- 
last any other at ampere current. Full instruc- 
tions for getting this Economical Eighth, on labels 
and in our booklets. This battery will exceed your 
expectations in economy and performance. 


Equal to all demands 


Power flows from your B Battery, power that gives life 
to your head-phones or loud speaker. Some tubes draw 
more B Battery current than others, but whatever the 
tube or tubes you use, Eveready B Batteries will give 
you maximum results. Eveready B' Batteries are made 
in six sizes, for all possible uses. Always use the biggest 
possible battery, for it contains more energy in proportion 
to cost, and lasts longer. Where table space is limited, 
use the compact vertical 22 ½· volt B'. Battery No. 764. 
Its power is packed in small space. 


This battery is a wonder worker 


Eveready's biggest contribution to economical and 
more satisfying radio is the Eveready C Battery, 
a triple-use, universal battery. It will make the 
aaa respond with a new fullness and 
na ess of tone, and save much money by 
making the B Battery last still longer. Connect 
it with the grids of audio frequency amplifiers and 
notice the big difference. Can also be used as an 
“A” Battery for 199-type tubes in portable sets, 
and as a B' Battery booster. Eveready Radio 
Battery No. '771—wus¢e it! 


Please refer to POPULAR RADIO when answering advertisements. 
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DUBILIER 


Price $5.00 
At all good dealers 


The DUBILIER Duratran — 


Amplification on all wavelengths 


HE Dubilier Duratran is the 
supreme radio-frequency 
transformer. It amplifies power- 
fully and uniformly over all the 
wavelengths now used by broad- 


DUBILIER casting stations. 


VARIADON 
(Variable Mica 
Condenser) 


DUBILIER CONDENSER AND RADIO CORP. 


40-50 West Fourth Street, New York 


Write for free booklet of Duratran hook-ups. 


Please refer to POPULAR RADIO when answering advertisements. 
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Dubilier Micadons for 


Dubilier Micadon, type 601, is now 
made with extension soldering tabs. 
These facilitate mounting. The hot 
soldering iron need not touch the Mica- 
don directly. Hence the capacity can- 
not be affected by the heat. 

If Dubilier Micadons are to be 
mounted with screws simply push the 
soldering tabs aside or clip them and 
use the eyelets. 


Micadon type 601 T has ad- 

justable clips which slip over 

transformer and other binding 
posts. 


Micadon 601G has cli 
to hold grid-lea 
(Grid-leaks not supplied 


with Micadons). 


e e 

Any Circuit 

Thus the Dubilier Micadon; the 
standard of radio because of its per- 
manent capacity, becomes even more 
convenient. 

Dubilier Micadons are retailed at 35 
cents up depending on style and ca- 


pacity. 

There is a Dubilier Micadon for every 
circuit requirement. If your dealer can- 
not supply Micadons, write to us. 


Micadon type 601G-T has 

clips to hold a fixed grid-leak 

and adjustable clips that slip 
over binding poets. 


Micadon type 601L 
has eyeletted tabs 
that slip over the 
terminals of a vari- 
able grid-leak. 


Write for free folder, showing ways of using Micadons in any circuit. 


DUBILIER CONDENSER AND RADIO CORP. 


40-50 West Fourth Street, New York 


Please refer to POPULAR RADIO when answering advertisements. 
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he AFRICAN “Drum lalk TODAY 


BOOM! 


BOOM! BOOM! 


Thus the drum talk of the natives of Africa 
broadcasts to a radius of fifty or sixty miles 
the departure of white men leaving one village 
for another. To the weird Boom! Boom! of 
the huge drum, the travelers with their porters 
commence the perilous journey, knowing that 
their arrival is expected at the next village. 

What a far cry this crude method of sending messages 
is from our modern, useful, pleasure-giving radio. And 
how very backward it seems when we consider the rapid 
strides made in the radio industry in just a few years time 
as exemplified by the Crosley story. 

Three years ago Crosley Radio Receivers were unknown. 
To-day, The Crosley Radio Corporation is the largest 
manufacturer of radio receivers in the world. In every 
part of the United States, happy users are enjoying the 
beautiful concerts, useful lectures and valuable news that 
Crosley instruments unfailingly bring in from the distant 
points desired. 

Real merit at moderate prices has brought about this 
Crosley popularity. Crosley engineers have continually 
kept abreast and perhaps a little ahead of the rapid ad- 
vancement that radio has made. 

We firmly believe that Crosley Radio Receivers are the 
best that have ever been offered to the public. 


Insist upon Crosley Radio Apparatus 
For Sale By Good Dealers Everywhere 


The Crosley Radio Corporation owns and operates 
Broadcasting $ Stalion WLW 


THE CROSLEY RADIO CORPORATION 
POWEL CROSLEY, Jr., President 


The P ee 2 and Crosl 
e Precision Eguipmen ny rosiey 
Manufacturing Company 


315 Alfred Street Cincinnati, Ohio 


— 
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BOOM! 


Following is a List of the Most 
Popular Crosley Receiving Sets 
With Their Prices 


Crosley Type V (formerly Ace) one 
tube ner ative. 
Crosley Type 8 B (formerty Ace) three 
tube merative................ 


Crosley 
solette 
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The Crosley regeneratioe 
Ace, listed above are licensed under the A 
U. S. Patent No. 1,113,149. 


-CROSLEY 


Better -Cost Less 
Radio Products 


* CROSLEY MODEL 


2 > 4 
fication. A jack to plug in 


We 
it cannot be eq 


‘=> tector, and two stages of Audio 


receivers formerly called 


X-J—Price $65.00 


A 4 tube radio frequency set combining one stage 
of Tuned Radio Frequency Amplification, a De- 


vency Ampli- 
on three tubes for head 


phones, the four tubes being otherwise connected 
to the loud speaker, new Crosley multistat, univer- 
sal rheostats for all makes of tubes for dry cells or 
Storage batteries, new condenser with m 
plates, filament switch and other refinements add 
to its performance and beauty. 

believe herent or bringing in distant stations 


olded 


Cost of necessary accessories from $40.00 up. 
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MAIL THIS COUPON TODAY: 
The Crosley Radio Corporation, 
316 Alfred Street Cincinnati, Ohio. 


Gentlemen: Please mail me free of charge lete 
catalog of Crosley instruments and parts. A 


Please refer to POPULAR RADIO when answering advertisements. 
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Here Is the Man—Here Is the Receiver 


The amazing story of continued communication with the Mac- 
Millan Expedition, on the Steamer Bowdoin—frozen in some- 
where near the North Pole—and with other distant points is 
here told by Mr. Len Weeks, Radio 9DKB, Minot, N. D. 


December 30, 1923. 

“I submit the following 
account of the use of the 
Ace Type 3B and the 
Ace Type V radio re- 
ceivers for DX work, es- 

ially with WNP. 

“Using the Ace Type 3B 
or Type V, [have heard the 
schooner Bowdoin radio 
WNP a total of seventeen 
times during November 
and December. On thir- 
teen of these occasions 
communication was established. Thirty-four 
messages totaling several thousand words 
were received from the Bowdoin, including a 
1500 word press dispatch, taken in 3 hours 
and 30 minutes. Twenty-two messages were 
sent to MacMillan and members of the 
crew. The greatest length of time be- 
tween communications was nine days, of 
which four were spent away from the sta- 
tion. Signals were unusually readable and 
often uncomfortably loud on two steps. 

“During the month of December Cana- 
dian 9BP, Jack Barnsley, has been on a 
vacation. During this time my station has 
been the main, but not the only, link be- 
tween the North Greenland expedition and 
the United States. Most of the credit for 
this is due to the fine control of regen- 
eration and ease of adjustment on the Ace 


sets. Having a wave 
length range that com- 
pletely covers the ama- 
teur band, it was easy 
to quickly shift wave 
length in order to avoid 
interference. 

In addition to the 
above reception, 7AHB 
in Alaska and 6CEU in 
Hawaii have been copied 
several times. Of course 
stations on both the east 
and west coast are heard 
every night. It is nothing unusual to copy 
stations from every district in a night’s 
work. I have discarded a higher priced 
three circuit set for I honestly believe 
that the ACE sets give greater receiving 
range both in miles and kilocycles.” 

January 5, 1924. 

Last night my second operator, Homer 
Stenerson, a man comparatively inexperi- 
enced in amateur work, successfully estab- 
lished communication with WNP, giving 
him a message and getting an acknowledg- 
ment. Many people seem to think that the 


results are due to expert manipulation. 


This is not the case, for on several occasions 
I have had other amateurs listening for 
WNP while I took a much needed sleep. 
Nearly always they were able to pick him 
up and hold him till I got on the job.“ 


The above communications are merely samples of the continued proofs, 
voluntarily sent us, of the superiority of Crosley Instruments. 
We believe that for bringing in distant stations they cannot be equaled. 
And the Prices are Remarkably Low. i 


The ACE TYPE V—}820.00 


The ACE TYPE 3B—$50.00 


Write for Complete Catalog 


THE CROSLEY RADIO CORPORATION 


POWEL CROSLEY, Jr., President 


FORMERLY 
The Precision Equipment Company and Crosley Manufacturing Company 


316 Alfred Street 


Cincinnati, Ohio 


The Ace Receivers mentioned above are now known as Crosley Receivers 


Please refer to POPULAR RADIO when answering advertisements. 
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18 
Stock Sizes 


They Do Not Chip 
When Drilled 


Drill, saw or engrave a Radion Panel. 

Use what tools you will, dull or sharp, 

this material will not chip or show rag- 
ged edges. Its proven electrical values 
make RADION the supreme insulation 
both from a scientific and a practical 
_ standpoint. 


Made in the beautiful MAHOGANITE or polished 
black with Dials and Knobs to match. 


Sold at all good radio stores or write to us for Catalog. 


an ION 


Jhe Supr. eme Insulation 
Saez PANELS 


AMERICAN HARD RUBBER CO., 11 Mercer St., N. Y. 


Please refer to POPULAR RADIO when answering advertisements. 


My Manhattan Loud Speaker reproduces 
| musical programs with a rich tone 
and magnificent feeling that is truly 


remarkable” 


7 | View: Jope 


A twist of the 


Concert Modulator 
and the room was 


flooded with beau- 


tiful music. 


Of course you know Vincent Lopez. 
He clicks his baton—his famous Hotel 
Pennsylvania Orchestra starts—and the 
whole world dances. Or at least, that 
part of the world that live near enough 
to New York to tune-in on his wonder- 
ful programs. 


No wonder Vincent Lopez is one of the 
most popular radio artists today. For he 
is a radio fan himself. 


J must confess” he writes, “that I was 
never entirely satisfied with musical re- 
ception until I heard the Manhattan Loud 
Speaker. Its rich tone and magnificent 
feeling are truly remarkable. It repro- 
duces musical programs with a quality and 
feeling that is not only rare but extraor- 


dinary. Moreover, I consider the Man- 
hattan Concert Modulator an important 
step forward. A slight turn of this Mod- 
ulator floods the room with beautiful 
music that is entirely free from distortion 
or chattering. This really is an achieve- 
mentthatevery Radio Fan will appreciate.” 


Surely you will want the Loud Speaker 
that Vincent Lopez selected above äll 
others for his own Radio set. Go to 
your nearest dealer and insist upon a 
Manhattan, “the Loud Speaker with the 
Concert Modulator.” 


Manhattan Electrical Supply Co., Inc. 
17 Park Place, New York 
Makers of the famous Red Seal Dry Battery 


New York Chicago St. Louis San Francisco 
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The 
CLEAR 


Loud Speaker! 


OW near the music sounds when it 

comes through the clear Herald! Just 

as if you were dining in a famous restaurant, 
and its orchestra were playing beside you. 


That’s the effect the Herald always gives. 
Absolute clearness. Because it is free from 
all blast and blurr. Whether the number 
be music, lecture or news, the clear Herald 
is faithful to the performer. 


7+ 
an 


HE Herald, like other good musical 

instruments, improves with age be- 
cause of its laminated core, mica diaphragm 
and permanent magnet. It stands up under 
power without rattling. The adjustable 
diaphragm makes it possible to get the most 
out of a weak set. Height 30 inches. 6- 
foot cord. Price $30. Slightly more on 
Pacific Coast and in Canada. Write for 
fulder and enclose your dealer’s name. 


Herald Electric Co., Inc., 113 Fourth Avenue, New York 


Please refer to POPULAR RADIO when answering advertisements. 
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SHE 
PHUSIFORMER 


50 
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0 
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THis latest development in the radio field 
meets the following requirements necessary 
in building an ideal receiver. 

Non-oscillation. 

Non-reradiation and non-interference. 

Sensitive to distance stations. 

Freedom from hand capacity. 

„ and calibrated tuning. 

mpe operation and construction. 

rite y selective. 

Inexpensive. 

Wave Trap. 


(Phusiformer is derived from the Greek word Phusikos, 
meaning Natural.) 


obbers and dealers watch for national and 
8 5 and publicity on Phusiformer 
type P Several territories still open for live 
jobbers and dealers. 


PATHE PHONOGRAPH AND RADIO CORP. 


20 GRAND AVENUE = BROOKLYN, N. Y. 
WESTERN SALES OFFICE: 533 SOUTH WABASH AVENUE, CHICAGO, ILL. 
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Imported PHONES 
give you a new radio set! 


PAIR of N & K Phones on your old radio set work 

a complete transformation. They make it sound new 
and different. Never before have high or low tones, loud 
or soft tones, come in so clear, so mellow, so natural, so 
free from distortion. 


N & K was designed by one of the world’s foremost makers of 
telephone and other scientific apparatus. It was designed especially 
for telephone reception, whereas most radio phones in use today were 
originally designed to receive telegraphic spark signals. The dia- 
p is larger and more sensitive, and is placed at a carefully mea- 
sured distance from the poles. Even the sound chamber is different. 


Last year this head set was submitted to hundreds of American 
amateur radio stations. 90% of these declared it the best head set 
they ever used. 

Every user of N & K Phones comments 
F amous f or comf ort immediately on their comfort and the way 
they exclude outside sounds. This is due to two things—the extra 


size of the phones, covering the ear completely, and the leather- 
covered head bands—which have an additional sanitary value. 


. N & K Phones are 

You shall be the sole judge sold by leading radio 4 
dealers everywhere. They are sold with the understanding Æ 
that your money will be cheerfully refunded if you do A 
not find that N & K Phones reproduce 
more naturally, give clearer, mellower 
tone, and fit more comfortably than 
any other head set. 


Dealers, read this! We =r 


you to refund 
the money on any N & K Phones re- 
turned after the above test. We will 
exchange or replace any that come 
back to you. Pending the announce- 
ment of jobber distntutors, we will 
fill orders direct so that dealers may 
be prepared for the increasing demand 
for N & K Phones. N & K comes 
packed ten to the carton, each carton 
containing à supply of display matter 
and literature. Wire or write your order 
today to department P3, 


TH. GOLDSCHMIDT CORPORATION, Distributors, 15 WILLIAM STREET, NEW YORK CITY 


N & X Head Sa, 
Medel D, 4000 
ohms. Nicheled brass 
talin, leather cet 
ered head bands, 
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MUSIC AND SPEECH REBORN 
VERYWHERE acclaimed 


the most satisfactory radio 
reproducer. Your own ears 
will reveal this superiority. 


At all Good Dealers 8 

Complete ; 25 
Write for Booklet 
Atlas Loud Speaker Unit 


With phonograph attachment. ...$13.50 
Without phonograph attachment. $12.50 


Sole Canadian Distributors 
Marconi Wireless Co., of Canada, Ltd., 
Montreal, Canada. 


Nultiple Electric Products Colnc. 


Makers of MONO—TIME-LAG FUSES—MULTIPLE 
2 ORANGE STREET DISTRICT OFFICES AT NEWARK, N. J. 


CHICAGO, BALTIMORE, PHILADELPHIA, BOSTON, PITTSBURG, ATLANTA, DETROIT, 
CHARLESTON, KANSAS CITY, ST. LOUIS, LOUISVILLE 


+ ewan ae — ot pasts lee Se oe 22 . SSTP S . 
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E · D · Elliott of 
Milford. N. V. 
establishes a 


reco 


Think of getting London, England, 
Fairbanks, Alaska, and La Palma, Pan- 
ama, when you live in New York! Yet 
this is the experience of Mr. Elliott, one 
of the hundreds of enthusiastic users of 
MIRACO sets. With the inexpensive 
outfit shown here, priced at only $29.50, 
he received the following list of stations— 
results that would do credit to a set costing 
three or four times as much. 

London, England WHAY Wilmington 


WLAY Fairbanks, Alaska WRAY Scranton, Pa. 
NNW La Palma, Panama WOAY Birmingham 


PWY Havana. Cuba WSB Atlanta, Ga. 
CFAC Calgary. Can. WMU Washington 
CJCY Calgary, Can. WCAT Rapid City 
KFBC San Diego. Cal. WRC Washington 
KSL San Francisco, Cal. KYW Chicago 

KHQ Seattle, Wash. KFCB Phoenix 

WJAR Providence. N. I. WWT Buffalo, N. V. 
KFBU Lorine, Wyo. WHAS Louisville, Ky. 
WEV Houston, Tex. WCAY Milwaukee, Wis. 
WMAT Duluth, Minn. WLW Cincinnati, O. 
WPM Washington WDAW Omaha, Neb. 
WRAA Houston. Tex. OO Kansas City 
WHB Kansas, Neb. WPAW Wilmington 
KFHB Hood River, Ore. WCE Minneapolis 
CFCA Toronto, Can. WCX Detroit, Mich. 
€KCE Toronto, Can. WLAZ Warren, O. 

CJ St. John, Can. WAAS Decatur, Ga. 
WRP Dellas, Tex. WTAM Cleveland, O. 
NGE. Miami, Fla. ww) Detroit, Mich. 
KGA Oakland, Cal. WJAZ Chicago, III. 
KFEL Denver, Colo. WDAP Chicago, II. 
WIAZ Miami, Fl. WGY Schenectady, N. Y. 
WKY Oklahoma City WJZ New York City 
WDAE Tampa, Fla. WEAF New York City 
WEB St. Louis WOR Newark, N. J. 
WRK Hamilton WHAS Louisville, Ky. 
WHAB Galveston, Tex. WEAB Dodge, La. 
6ZV Sak Lake City WKD Gain ville, Ga. 
NAA Arlington Va. WUQ Washington, D. C. 
WJAX Cle ad, O. KMO Tacoma, Wash. 
WBZ Springfield KOB New Mexico 


woo Philadelphia, Pa. WDAR Philadelphia, Pa. 
Wos Jefferson City, Mo. WFI Philadelphia, Pa. 


WOK Pine Bluff, Ark. WIP Philadelphia, Pa. 
WLAG Minneapolis KDKA Pittsburg, Pa. 
WFAZ Charleston WCAE Pittsburg, Pa. 
WJAB Lincoln, Neb. KMN Butte, Mont. 
WCT KQP Hood River, Ore 
WMC Memphis WHAZ Troy. N.Y 
WBAK urg WGR Buffalo, N. Y 
WLAK Bellow Falls, Vt. WMAV Auburn 

WBAN Paterson, N. J. KFDD Boise, Ida 

WOC Davenport WNAL Omaha, Neb. 
WPAP Winchester, Ky. WCAP Washington, D. C 
WMAM Beaumont, Tex. WQAB Springfield. Mo. 
WWZ New York WFB St. Louis, Mo. 
WBAY New York WDR Detroit, Mich. 
WGL Philadelphia, Pa. WNAC Boston, Mass. 


WMAF Dartmouth, Mass. WBAZ Columbus, O. 


WBAG Bridgeport CFZC 
WCAP Decatur WMAK 

Ridgewood WGF 
Wi Paducah WHAM 
WRP N. Y. WCAM 
WGAR Fort Smith, Ark. WGAY 
WDAK Hartford, Mass. 


21 


- = 
— y . 
eren 
gee — .. 
eS eee ~ tae 
— a . ee. 


N [ 
Here, in the improved MIRACOS, you'll find the 
same thrill of getting long distances, generally obtain- 
able with only the most expensive and elaborate sets. 
To the whole family it will furnish entertainment, un- 


failingly, the whole year round—and at an initial price 
most every family can afford. 


It isn’t necessary, either, to be an expert at tuning in 
with the MIRACO. The operation is extremely simple. 
Scores of users everywhere tell us of the long-distance 
records they're making—Cincinnati hears Frisco, Den- 
ver hears Schenectady, New York hears Havana! 


Such range as this is made possible through MIRA- 
CO’'S many new refinements. Improved rheostats with 
multiple resistance windings enable vou to use any type 
of tube, and a new aluminum shield prevents annoying 
body capacity effects. Shock absorbing pads prevent 
tube noises. Fully GUARANTEED against defects in 
material or workmanship. Price for 4-tube outfit 
shown above only $54.50. 


Other details of MIRACO receivers are explained 
more fully in our new bulletin. Write today fora copy. 


THE MIDWEST RADIO COMPANY 
812 Main Street, Cincinnati, Ohio 


Please refer to POPULAR RADIO when answering advertisements. 
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You wouldn’t think it was the same set 
since I’ve added “All American” 
Power Amplification 


For an astounding roundness, 
richness, depth and clarity of tone 
—plus maximum volume wholly 
without distortion just hook up 
a pair of All-American Power 
Amplifying Transformers in a 
„push pull” circuit and add it to 
your present audio frequency am- 
plifiers. 

Use any good loud speaker— 
you'll be delighted beyond words. 


“Absolutely the most efficient, 
most satisfactory ‘push-pull’ trans- 
formers ever put on the market“ 
this is the verdict of radio enthu- 
siasts everywhere. 


All-American Power Amplifiers are 
as popular as All-American Audio 
and Radio Frequency Transform- 
ers—which is the highest compli- 
ment that could be paid them 
because the latter are the best- 
liked, most widely used transform- 
ers in the world. 


SPECIAL OFFER 


Send for the new “All-American” 
diagram and circular describing 
Power Amplification; also Book 
of 22 Tested Hook-ups for getting 
new thrills out of your radio equip- 
ment. Send 4c in stamps. 


Rauland Mfg. Co., 200 N. Jefferson St., Chicago 


(Pioneers in the Industry) 


Audio and Radio 

Frequency; Power 

Amplifying (input 
and output) 


AS 


AMPLIFYING TRANSFORMERS 


Largest Selling Transformers in the World 


OVER 500,000 IN USE! 


ALL THE BETTER 


DEALERS SELL ALL-AMERICAN 


75 A ier ToT 08 


ko. 


ERICAN 


For “Push-Pull’’ Circuits: The 
All-American Power Amplifying 
Transformers in ut and Output 

types $6 


each. 


All-American Audio Frequency 

Transformers lead in sales: 3:1, 

5:1, 10:1, $4.50 to $4.75. The best 
—no need to 11 855 more. 


Watch for the new All-American 

Long Wave Radio Frequency 

W suitable for Super- 
Heterodyne Circuits. 


Please refer to POPULAR RADIO when answering advertisements. 
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The World’s Standard Loud Speaker 


You Never Tire 
of the Amplion 


- ? ‘HE most striking thing 
about the Amplion is that 


its reproduction is never tiring. 
Its perfect rendition, absence 
of harshness gives you a thrill 
that is pleasing and refreshing. 


No matter if it’s voice or instrument, 
the charm is there. The message has 
lost nothing in its flight through space. 
It holds you and enthralls you just as 
if you were listening to the original. 


The Amplion is made in several 
sizes to suit all occasions and pocket 
books from $18 for the Junior model to 
$66 for the Concert type 


Ask your dealers to let you hear the 5 * 
Amplion. You owe it to yourself to hear —— 
the world's standard loud speaker be- Phonograph Unit 
fore you buy. AR-35—$24.00 


Folder of styles and prices on request. 
Patentees: 
Alfred Graham & Company 
Signal Electric Mfg. Co. 


Sole U.S. Distributors Menominee, Mich. 
BURNDEPT OF CANADA, Ltd. 
Canadian Distributors 


172 King Street, W., 
Toronto 
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Luxe AR. 45 Amolion Portable 


AR-6/—$50.00 
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to Mount 


MAA ANAM A AMAA AAA AAA MAMAAA AAA AA 


No N or e her Moi and Solder 

They furnish every convenience for quick efficient 
assembly. And when connected—“O Boy!” 

: Did you ever hear such volume and still so clear 
and distinct! 

E That is the satisfaction of using Kellogg radio equip- 
ment—it puts the ‘Ray’ in Radio. 

Join the group of “Happy Radio Fans.” They are 

strong believers in quality, and Kellogg apparatus. 


2 Eis the test 1 


| KELLOGG SWITCHBOARD 
|  & SUPPLY COMPANY 


: | 
= 1066 West Adams Street, Chicago | 
4 | 
7 a EA. 
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Balanced. 
RADIO RECEIVER 


Limitations removed—new possibilities, new 
pleasures made available for a larger circle 
- of radio enthusiasts—by this marvelous 
radio receiver. 


Tube capacities, in balance as perfect as 
the balance of the gyroscope upon which the 
aviators’ life depends. Clears reception of 
disturbances from regeneration, reradiation 
and body capacity effects. Tuning, no longer 
a matter of guessing, but positively precise. 
Stations once located, always found at the 
same point on the dial. Operation of this 
professional's circuit made as simple in the 
Eagle Neutrodyne Receiver as the use 
of a phonograph. Each Eagle receiver 
balanced— (tube capacities neutralized) in- 
dividually, by foremost radio experts. 
Sponsored by a well reputed manufacturer. 
Guaranteed without reservations. 


PRATT AETAT ·· · 


BALANCED AS 
PERFECTLY AS 
THE GYROSCOPE 
BALANCES 

THE AEROPLANE 


AAKIF 


— 
— 


K 


Licensed by Independent Radio Manufacturers, Inc., 
under Hazeltine Patent No. 1,450,080 Dated 
March 27th, 1923, and other patents pending 


Write for Illustrated Leaflet 


FF AMS 


g RADIO con® 


dy TARK NEW JERS — 


VEZIRA 


18 Boyden Place 


Please refer to POPULAR RADIO when answering advertisements. 


WATITLALATI V T...... — — REE DAA ATAAT 


25 


GGG 


3 


26 


ig Cale = 


A1-R—$59.00 


This instrument (Magnavox 
Combination Set) consists of 
Magnavox electro-dynamic 
Reproducer combined with a 
Magnavox Power Amplifier in 
one unit. 


vier 
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HE illustration at left shows the interior con- 

struction of the Magnavox electro-dynamic Radio 
Reproducer, a type representing the greatest advance 
ever made in radio reproducing equipment. 


The diaphragm (shown above) is of special inter- 
est, as explained in the body of this advertisement. 


MAGNAVOX- 


The true Radio Reproducer 


E basis of the operation of a Magnavox Repro- 

ducer is its diaphragm, the importance of which can 

be seen from the fact that it is required to render an 

almost human service in recreating every tone and 
quality of instrumental music as well as speech. 


This diaphragm (as illustrated above) has been de- 
signed and constructed in accordance with entirely new 
principles. Its shape, size and special character make it 
capable of responding to the widest range of tones. 


But even this highly efficient diaphragm might be 
handicapped by operating restrictions—every diaphragm 
must have a vibrating force applied to it, and the inher- 
ent ability of any diaphragm will be injured if it is affect- 
ed by mechanical operation or other foreign influences. 


The use of the electro-dynamic principle of oper- 
ation (found only in Magnavox Reproducers) removes 
all objectionable influences. This principle, utilizing the 
famous movable coil” permits the Magnavox diaphragm 
to respond in perfect unison to the original tone. 

-A 
There is a Magnavox for every receiving set: Type R 
for storage battery sets, and Mr for dry battery sets. 


THE MAGNAVOX COMPANY 
Oakland, California 


New York Office: 370 SEVENTH AVENUE 


PERKINS ELECTRIC LIMITED, Canadian Distributors 
Toronto, Montreal, Winnipeg 
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To get best results 
with low-voltage tubes 


R perfect clearness you must use a 
storage battery with uniform current. 
This is particularly true if you are a fan for 
long distance. When signals are weak the 
steadiness of a dependable A storage bat- 
tery is indispensable to good receiving. 

There are two tiny but sturdy Exide A 
Batteries designed specially for WD-11 and 
UV-199 vacuum tubes, and they give fine 
service with any low-voltage tubes. 


You can carry one of these little batteries 
in the palm of your hand, yet they are 
powerful enough for 
long-distance receiving 
and have the true Exide 
ruggedness built into 
them. 


Three sizes of 
A batteries 


The 2-volt battery has 
a single cell and weighs 
five pounds. It will heat 
the filament of a WD11 or other quarter- 
ampere tube for approximately 96 hours. 
The 4-volt battery has two cells, weighs six 
pounds and will light the filament of a UV- 
199 tube for 200 hours. 


A battery for 
6-volt tubes 


A battery with a pedigree 
The Exide A Battery for 6-volt tubes is 
made in four sizes, of 25, 50, 100 and 150 
ampere-hour capacities. These batteries 
have extra-heavy plates, assuring constant 
voltage and uniform current over a long 
period of discharge. 


This 2· volt A Exide Storage Battery 
weighs only five pounds 


A good storage battery does not just hap- 
pen. It is the result of long experience. The 
skill acquired and the resources developed 
in making batteries for every purpose since 
the beginning of the storage battery industry 
thirty-five years ago are built into the Exide 
Batteries made specially for your radio. 


Wherever batteries must be reliable 
such as on submarines, in the telephone 
system, in firing the guns of our battleships, 
in the central power stations of our great 
cities—there you will find Exides doing 
their unfailing duty. A majority of all 
government and commercial radio plants 
are equipped with Exide Batteries. 

Exide Radio Batteries are sold by radio 
dealers and Exide Service Stations every- 
where. Ask the dealer, or write direct to us, 
for booklets describing the complete line of 
Exide Radio Batteries. 


Ex ide 


RADIO BATTERIES 


THE ELECTRIC STORAGE BATTERY COMPANY, PHILADELPHIA 
Manufactured in Canada by Exide Batteries of Canada, Limited, 133-157 Dufferin Street. Toronto 
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An Easy Way 


to Cut Out 
Interference 


Add a Ferbend 


Wave Trap to 
Your Set 


Enjoy your radio set. Get the station you want, quickly. 
Listen in on one thing at a time without annoying 
squawk-k-k-s or irritating whistles. | 


The Ferbend Wave Trap Makes 


Every Night 


New radio broadcasting stations are making 
receiving constantly more difficult. Many 
owners of long-distance sets are discovering 
powerful amplification is of little value so 
long as local stations are all over the dial.“ 
Hundreds of users have solved the difficulty 
with the Ferbend Wave Trap—the missing 
link in Radio. A St. Louis user reports: 
Heard Havana clearly with three St. Louis 
stations broadcasting. My receiver works 
like a new set. The Ferbend' is certainly 
a wonder!“ 


YOU Can Obtain These Remarkable Results 


You can obtain results as satisfactory as 
this St. Louis user. If you don’t, it doesn’t 


FERBEND ELECTRIC CO. 
21 E. South Water St. 


Ferbend Electric Co. 
21 E. South Water St., Chicago 

Send me a Ferbend Wave Trap. I will pay Postman 
Special low price plus postage. I un erstand you 
guarantee Wave Trap to tune out interfering stations 


1 
i 
l 
1 
or reſund money. l 
Bo for Ferbend Check here for Ferbend | 
Wave Trap unmounted Wave Trap mounted l 

at $6.00. at $8.50 
Fither wav, the Ferbend comes to you ccmpletely l 
guaranteed. | 
i 
i 
-l 
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Silent Night 


cost you a penny for the Wave Trap” is 
sold with a positive guarantee that it will 
tune out your powerful local stations. 
Don’t wait. Order now at our risk. 


SEND NO MONEY 


You need not send a penny. Pay Postman 
$6.00 (plus postage). If you prefer, send 
$6.00 with order and Wave Trap is mailed 
postpaid ready for panel mounting. Money 
back guarantee either way. You see you 
take no risk, so order TODAY. 


FRERBEND 


TRADE MARK 
PATENT APPLIED FOR 


The e € 
Original 


r 


48 GHE 


Filter , 


The Ferbend Wave Trap can also be 
supplied completely mounted ready 
for instant use on formica panel in 
mahogany finished cabinet. 6x 5x 6, 
$8.50. Get full benefit of all the dis- 
tance your set will give you. Order 
your Ferbend TODAY. 
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AHA Aue 


The Whole Family 


> Listens In“ 


It makes a happy family 
group, when Dad, Mother and 
the children can listen in.“ 


The Barkelew Four Phone 
Plug makes this possible. 


7 


eE 


With this plug, 4 persons 
can enjoy the Radio Program 
from your set, as clearly and 
distinctly as one. There is 
ample room for all the phone 
tips, and they can be adjusted 
without removing the plug. 


Plug 

Cat. No. 616 Connects one to four head 
Price $1.50 ©) sets all in series to any 
radio set employing stand- 

ard telephone jacks. Im- 

provements in the 1924 

model make it the most 


reliable buy on the radio 
market. 
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T the dawn of civiliza- 
A tion the signal nre was 
e the "i é 0 ; of 


The Best in Radio Equipment 


THE SIEGE 


principal means 
conveying information over distances. 


During the ten-year siege of ancient 
Troy, the Greeks under Agamemnon 
by this means maintained constant 
communication throughout their en- 
circling camps. 

Today there has been developed a 
series of instruments that enable us to 
communicate and even protect our 
actual personalities over vast distances. 


OF TROY 


Of all the instruments that 

make Radio possible none 
is more important than the 
fende honed or Loud Speakers. These 
transform into sound. the delicate 
electric currents produced in your re- 
ceiving set. If they are imperfect the 
results are unsatisfactory. 


HOLTZER-CABOT Headphones 
and Loud Speakers embody the latest 
developments in the art and will 


greatly increase your enjoyment of 
Radio. 


Holtzer-Cabot Loud Speaker 325.00 
Loud Speaker Phonograph 
Attachment 10.00 
No. 2 Universal Headphones 9.50 
No. 4 National Headphones 6.00 


Write for booklets explaining how the exclusive 
fealures of these instruments enable you 
to enjoy the wonders of Radio — 


J THE HOLTZER-CABOT ELECTRIC CO. 


125 Amory Street, Boston, Mass. 
6161-65 South State Street, Chicago, III. 
Department B 


ESTABLISALO 


— b . — 2 
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Paragon 


Model III $175.00 


The Last Word 
In a Paragon Receiver for the Home 


At last—a radio set that not only 
harmonizes with your furniture but 
adds to the attractiveness of any room 
in which it is placed. And not an ordi- 
nary radio set but a PARAGON. 


Paragon Receivers are famous for 
the long distance records they hold 
which include the reception of the first 
trans-continental amateur message 
and the first trans-Atlantic message. 
It is a Paragon that keeps the world 
in touch with the MacMillan Expedi- 
tion, frozen in north of Greenland. 


Paragon Receivers, because of their 
superior selectivity and sensitivity, 
are equally famous for the ease with 
which they can be operated and the 
clear results obtainable. 

The Model III, pictured above, has 
all the advantages of the other models 
but is housed in a mahogany or burled 
walnut cabinet which is a work of art. 

In appearance, the Paragon Model 
III Receiver now matches up in every 
way to the perfection of the instru- 
ment itself. 


Write for illustrated catalog of Paragon Radio Parts 


Dealers: We believe in the proper distribution of Paragon Radio Products. Our Exclusive Dis- 
tributors are 55 in territorially protected Soler who will concentrate, so! 


and serve the consumer in of Paragon 


vers. If interested, write us for details. 


ADAMS-MORGAN CO., 20 Alvin Avenue, Upper Montclair, N. J 


PARAGON 


3-CIRCUIT RECEIVER 


_ Please refer to POPULAR RADIO when answering advertisements. 
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and, in addition, permits an adjustment to 
the correct amount of resistance. 

The Freshman Variable Grid Leak is the 
most compact, the most perfect, the most 
efficient, the most readily adapted to all 


VERY tube and every circuit re- 
quire a different grid leak resist- 
ance. The method employed in the Fresh- 
man Variable Grid Leak permits you to ad- 


just your circuit to any resistance you wish, 
from 0 to 10 megohms in an unbroken range 
of 180 degrees. 


The Freshman Variable Grid Leak and Con- 
denser combined, takes the place of a grid 
condenser, leak mounting and grid leak— 


Ask your dealer or write 
for our free diagrams of 


Neutrodyne, Tri-Flex, 
Kaufman and other good 


circuits. 


Either Base or Panel Type $ 
Complete with .00025 or .0005 1 
MF. Freshman Condenser... 


Either type without Condenser. 1x 


grid circuits,—and the only one which is 
entirely sealed and always remains unaffect- 
ed by any climatic conditions. It is the 


ORIGINAL 
VARIABLE GRID LEAK 


At your dealers, other- 
wise send purch 


| “FRESH MAN 
ELECTIVE ” 
(has. Freshman (0. Inc. ( — * 
Radiol Condenser oducts VARIABLE 
CONDENSER 


106 SEVENTH AVENUE 
ANEL TYPE NEW YORK CITY 
VARIABLE GRID LEAK ; $5.0 


3 — ES — ͤ ¶üüũ — 
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ASpecial Low Wave Receiving Set 
Wave Lengths from 90 to 380 Meters 


Are you having trouble getting short wave signals? The 
WC-5-SW shown above is the most practical set for low wave 
specialists. Built by short wave experts the WC-5-SW elim- 
inates the trouble which transmitting amateurs are having 
with ordinary receiving sets. If you are interested in getting 
better low wave results it will be to your advantage to inves- 
tigate the WC-5-SW. Enthusiastic operators from all parts 
of the country write us praising its efficiency. 


WC-5-SW 


Built Especially for Transmitting Amateurs 


The WC-5-SW is a 4-tube set. One stage current. Tuned Radio-Frequency sharp- 


of tuned Radio-Frequency amplification 
is employed ahead of the detector to make 
it super-sensitive. Two stages of audio- 
frequency are used to bring up the signal 
strength. Uses any type of tubes. Gives 
perfect coutrol of audibility. Detector 
rectifies only. Uses antenna compensa- 
ting condenser. Only two control ad- 
justments. Pure negative biasing on all 
tubes, thus marked saving on “B” Battery 


est known and most selective principle 
ever adopted. Plate potential non-criti- 
cal. Mono-block tube socket. No grid 
plate leads on audio amplifiers. Audio 
amplification absolutely necessary when 
using low efficiency receiving antenna, i. e., 
underground or indoor. Mahogany cab- 
inet, piano rub finish. Rabbited-in panel. 
Split lid cover. The price is only $85.00. 


Write for complete description and illustrated folder on 
this practical set for low wave specialists. All trans- 
mitting amateurs will be interested in this literature. 


OTT RADIO, Inc. 


222 Main Street 


La Crosse, Wis. 
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Make your Set 
“REFLEX with ACME 


eis) Gate Gass 


Fear Tubo Ret ion Aaphther 


Three barir haan fixe Res 
‘Three 8 fre pear 


ACME 


... Having tried almost every 
circuit on the market, I find that 
there is nothing that will compare 
with this hook up in any way.” 


The Acme Radio Fre- 

“MY LIST of call letters is too long to men- uency Amplifying 

tion in this letter.. This circuit de- ab sformer R-1. 2, 3, 
livers such volume from points thousands of 4 for distance 
miles away... in fact, it brings in the distant 
stations just as loud as it does the local and 
without any distortions”... Writes an enthusi- 
astic builder of an Acme Reflex. 


This Reflex circuit was perfected by our engineers after 
eighteen months of testing and experimenting. It gives 
the best consistent results for the least expenditure, the 
least construction and tuning effort and the least trouble. 
It brings in the distant stations loud and clear and it 
won't annoy your neighbor. 


For best results—Follow the Aorem closely and use 
only the best apparatus. One Acme booster writes us: 
“Acme is so far ahead in every way that we would be 
foolish to attempt this hook up with any other make of 
transf ormer.’ rite to us for “Amplification without 
Distortion” — a booklet containing wiring diagrams and 
helpful points on construction and operation. Use the 


a The Acme Audio Fre- 
== ACME APPARATUS COMPANY ey Amplifying 
Acme K leers peaker Dept. 41, Cambridge, Mass. rans former Type A-2 


ACME 


~ for amplification 


ACME APPARATUS COMPANY, i 
Dept. 41, Cambridge, Mase. i 
I enclose 10 cents (U. S. stampe or coin) for copy ! 
of new edition of “Amplification without Distor- | 
l 
l 


tion” containing complete instructions and wiring 
diagrams for making my set Reflex 


ii.. -< 64 ᷣ x8 | 


— — — — — — — — — — — — — — — — 
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BRISTOL 

SINGLE CONTROL 
RADIO RECEIVER 
(Non Regenerative) 


Using Grimes Inverse 
Duplex System 


| ONE 
CONTROL 
ONLY 


Makes It Most 
Simple 
to Operate ` 


SIMPLICITY OF OPERATION is the out- 
standing feature of this Receiving Set. One 
Control Dial includes every adjustment. To 
tune in, turn this Dial. A station once located 
can always be brought in again at the same 
setting. 


NOT CONFINED TO LOCAL BROAD- 
CASTING—this four-tube set has power equal 
to six. Because the Grimes Inverse Duplex 
System utilizes the first two tubes for both 
Radio and Audio Amplification. 


ANTENNA OR LOOP—either may be used to 
suit conditions. 


SOLID MAHOGANY CASE with walnut 
finish encloses the complete Receiving Set. It 
is a beautiful piece of furniture fully in keeping 
with the most luxurious room. 


The price Bristol Single Control Radio Re- 
ceiver, 8190.00. 


Ask for copy of Bulletin 3013-L describing this 


set. 


THE BRISTOL COMPANY 
Waterbury, Conn. 
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LULU 


New Standards 


in Radio Reception 


N the Arwater Kent Model 10 Receiv- 


VV ing Set and the Atwater Kent Loud 
re-creates will give you a new Speaker, new standards of excellence have 
conception of tonal fidelity been attained. No achievements in radio 


reception during the past year have created 
quite the same widespread interest and 
enthusiatic commendation. 


The Atwater Kent Model 10 Receiving 
Set is highly selective and easy to operate: 
—it gives exceptional volume and clear- 
ness on distant broadcasts. Its wide range 
and the ease with which a desired station 
can be tuned in is the delight of every 
owner. 


PREC HDETR AERO REECE REAR R Pea Grae ereee 


ast 


a a ———— 


Literature sent on request 


ATWATER KENT MANUFACTURINGCO. 
4933 STENTON AVE., PHILA., PA. 


"VOTER AEPRETAD OT ERTS E RR RHE TETHER THT SCETER URED ERS ATER RRA 
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Write us a post card 
Address Dept. 38-R 


and we will send you free this 52 page 
catalogue of radio sets and parts. It 
also contains explanation of radio terms, 
map and list of broadcasting stations 
and much radio information, including 


an explanation of successful hook-ups 


and circuits. 

You will be amazed at the low prices Ward’s quote. 
A complete tube set having a range of 500 miles and 
more, including tube, head set, batteries, and an- 

tenna equipment, as low as $23.50. 
This catalogue contains everything for the expert 
and amateur. Complete sets and every improved 
: ~ 1. part for building sets, all the most up-to-date de- 
— ARD 6 CO. vices at the lowest possible prices. 
TGOMERY WAL 


e — 


2 cane cay Sapa Portland Ore Tt Were Headquarters for Radio 
— Montgomery Ward & Co. is headquarters for Radio, 
selling everything direct by mail without the usual 
Radio- profits.“ Why pay higher prices? Ward 
quality is the best and the prices will often save you 
one-third. Everything sold under our Fifty Year 
Old Guarantee— Your Money Back if You Are Not 
Satisfied. Write today for your copy of this com- 
plete 52-page Radio Book. 


Write to our house nearest you 
Address Dept. 38-R 


Chicago Kansas City St. Paul Portland, Ore. 
Ft. Worth Oakland, Cal. 


Montgomery Ward G 


The Oldest Mail Order House is Today the Most Progressive 
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REMENDOUS 


energy lies latent 
in your vacuum tube 
receiver if you will 
but put the tubes to 
work. Instead of 
mere whispers and 


, į aa 2 pe A £2 
an T G MP joe 


ae ffled orchestra- 
Use one or mare 7 500 \ \) | i * mpar 
Wet Ai "Mn 15 e elecer fed“ with 


the pure, full 
tone of distant sta- 
tions when using 
Powerformers. 


The Powerformer absolutely re- 
fuses to distort and at the 
same time amplifies beyond 
your weirdest expectations. 

Every Powerformer is guaran- 
teed to give successful results. 
Three stages of Powerformer 
amplification will astound you 
and your friends with their clarity 
and volume. On local programs 
you will be forced to reduce your 


HE Hardy Powerformer is 

an impedance balancing de- 
vice which forces the vacuum 
tube to amplify to the extreme 
limit of its constant. It is there 
fore 100% efficient as a coupler. 
Furthermore, it does not cause 
or permit distortion. 


Hitherto, the great difficulty 
in audio frequency amplification 
has been due to the inherent in- 
efficiency of magnetic, iron-core 
transformers. Such couplers have 
high losses, do not afford a prop- 
erly balanced load on either of 
the tubes between which energy 

s being transferred and they in- 
N serious distortion no 


matter how cleverly designed. etek in. filament unless the room is unusually 
The Hardy Powerformer per- | large. 
karine ACEON F Use Powerformers with the Hardy Circuit Inductometer for long 
adaptable to all standard vacuum distance results and precision tuning. For Tuned and Nullified Radio 
tubes. s Frequency, as well as for Super-Heterodynes, specify Hardy Toro-Trans, 
Prices using Powerformers for audio amplification. 
Powerformer, Type D-7. 35.50 
Toygtrany Type RT (200. „ o THE HARDY ULTIMATE RECEIVER 
-i Spe ccvcuce es J. 
Tord en, Type R-8 HE Hardy Ultimate Receiver is a console type receiving set which is 
u . sold complete with all accessories. 75 is built into a period table cabinet of 
lnductoineter, Type 5.K.. 8. unusual taste and ornamental value. Each instrument is custom built, for 
Inductometer, Type XA. 35 specific service and is fully guaranteed under written specifications. 


Ultimate Receiver a 


Write for Brochure: HARDY RADIO DEVICES.“ 


HARDY MANUFACTURING Co. 


130 EAST 55th ST. NEW YORK CITY 


— —— 2 — . Y . — 
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Co ckaday 
the B 


PANS 


-~ 


prgn) 


; 


specifies 


At All Dealers 


$1.85 
Condenser 350 


— 


In Canada 


$2.50 


Condenser 50c 


Improved 4-Circuit Tuner Needs Bradleyleak 
for perfect operation of detector tube 


NOTHER Prominent Radio Engineer has recog- 
nized the unusual performance of the Bradley- 

leak! In a recent article in Popular Radio, Mr. Laurence 
M. Cockaday, inventor of the Cockaday circuit, specifies 
the Bradleyleak as an essential part of his tuner which 
produces such wonderful results. Many other radio ex- 
perts such as Kennedy, Crosley, Amrad and Flewelling 
endorse the Bradleyleak as a distinct achievement in 


HERE are very definite reasons for the | 
success of the Bradleyleak. It is unaffected 
by moisture or atmospheric conditions and has a 
guaranteed range of stepless control from % to 10 
The grid circuit is extremely sensitive 
and a poor grid leak can cripple the action of 
the finest tube. 


Try a Bradleyleak tonight and be assured that 


grid leak construction. Amrad has just adopted the your grid circuit will remain permanently adjusted 
Bradleyleak for the expensive Console and table sets. for range reception. 

Is Your Grid Leak Correct? Mail This —Today! 
—— —ũ3rQ —— Blectric Coatrotiing Appare $ AULENBRADLBY OO. wy, 7 
Sur (De Fore) DV-6, 2 Megohme È Please send me your folder describing the Beadleylesk 8 

e Bl Jeter wee see 2 Megohms 276 2 its construction. H 
ome | TE 2 Nb AB) ==: iN . 
99255 „ 27 8 Ave. = 8 nume 646 b 

2 .. Megohms è Addrosꝶ s 666 8 
UV-201IA KA 2 Megohme P 
won” See 3 Megohms, or more olen vheastate for ever 39 years, 3 esessosesoccoopooseeosesovesssssevosesoeos ot 
12 3 Megohens, or tears esse 
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Why You Should Purchase a Cabinet 
Type Radio Loud Speaker 


If you remember, as the phonograph developed | 
into a piece of fine furniture all horns disappeared, | 
until today a phonograph with an exposed horn 1s 

completely out of date. 


The horn is there it’s true, but as in the Timmons 
Talker it is hidden in the cabinet behind the scroll 
and screen. 


As a matter of fact there are two horns in 
Timmons Talkers—the wonderful principle of 
reflected tone is employed. This means that all 
sounds and musical notes, high and low, are 
rendered round and full and absolutely without 


ee me S] distortion. 

Type N—$25; the There are really 16 features of Timmons Talkers 

other, Type A, which you shculd know about. We'll send 
is $35 a large detail illustration, also our folder 


Volume without Noise.” 


Your dealer has both types of Timmons Talkers, 
A (adjustable) $35.—N (non-adjustable) $25 


J. S. TIMMONS 


339 East Tulpehocken Street 
GERMANTOWN, PHILADELPHIA, PA. 


TIMMONS TALKERS 


Please refer to PopULAR RADIO when answering advertisements. 
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A Standard of Condenser Excellence 
—note the points of proven Superiority!! 


5 MORE! 


1. Patented vernier ar- 


inte slots, assuring rangement, eliminat- 


sells 3 ing body eapacity. 
2. Proper capacities, 3 8 8 . 

and no over- rating p 

of same. 3. Lowest dielectric 
3. Rigid construction, losses, proven by lab- 

so original oratory testa. 


4. Special friction bear- 
ing on rotor shaft. 
5. Independent vernier 
contro. Vernier 
does not rotate with 

main rotor plates. 


4. Rotor and stator 
plates of logarithmic 
curve type. 

5. Formica insulation 
throughout. 


D 


ene 


V A R I A B L E 


7 VERNIER CONDENSER 


Upon the condensers used depends the 
efficiency of your set. Buy only the best! | 
You can pay a higher price—but cannot 
get a better condenser than N 


Type G 13 Pl. 3.00 Type H. 23 Pl. . Type J. 43 Pl. 4 .00 
.0002 mfd. 3 00 00s ifd. 3 56 01 mfd. 4 


A Product e HAIG & HAIG Manufacturing Co. 


ROCHESTER, NEW YORK 


If your dealer has none send his 
name with your remittance dire ct to 


RADIO STORES CORPORATION 
Sole International Distributors 

NEW YORK—CHICAGO—MINNEAPOLIS—LOS ANGELES— 

CLEVELAND — ST. LOUIS— OMAHA — SAN FRANCISCO. 

HOME OFFICE, 220 West 34th Street, NEW YORK, N. Y. 
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I. C. S. 


RADIO 
HANDBOOK 


At last! A practical 
authoritative book on 


RADIO 


562 pages. Price only $1 
Compiled by HARRY F. DART, B.S., E.E. 
Formerly with the Western Electric Co., and 
U. S. Army Instructor of Radio 
Technically edited by F. H. DOANE 


THE most complete book of its kind 
ever published. Written, compiled 
and edited by practical radio experts 
of national reputation. Packed with 
concise, sound information useful to 
every radio fan—from beginner to 
veteran hard-boiled owl. Hundreds of 
illustrations and diagrams to make 
every point clear. Note this partial 
list of contents: 


Different types of receiving and send- 
ing hook-ups, electrical terms, con- 
densers, oscillating circuits, coupled 
circuits, induction coils, antenna sys- 
tems, electric batteries, generators 
and motors, protective devices, crystal 
detectors, arc generators, transmit- 
ters, filters, wavemeters, radio experi- 
ments, International and Morse codes 
commercial receiving sets, tables and 
data, radio transmitting and broad- 
casting stations (with call letters), 
Radio License Regulations, etc. 


Send $1 to-day and get this 514 -page I. C. S. 
Radio Handbook before you spend another 
cent on parts. Money back if not satisfied. 


— — — — — — — TEAR OUT HERE — — — — — — 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 8251-B, Scranton, Penna. 


I enclose One Dollar. Please send me—post- 
paid—the 514 -page I. C. S. Radio Handbook. 
It is understood that if I am not entigly 
satisfied I may return this book within five 
Gays and you will refund my money. 
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No extra bat - 
teries needed. 
Complete, with 
connecting 
cord. 


Art Model 


Beautiful An- 
taua one 
Finish 


14 Inch Horn 
$5 additional 


CES 


b 
mn 
— — eee 


AUD PHON E 


HE absolutely natural tones 
of the phonograph now at- 
tained in radio reproduction 
through the O’NEIL AUDI- 
PHONE. Phonograph 
craftsmen have made a per- 
fect musical instrument and 
radio acoustic engineers have 
made it a flawless radio re- 
producer. Volume without 
blast. Exterior diaphragm 
adjustment. The “laminated 
voice core” makes the 
AUDIPHONE marvelously 


versatile. 


Absolute satisfaction or your money 
promptly refunded. At your dealers 
or direct, C. O. D., if you mention 
your dealer’s name. 


Write for Literature 


Note the similarity of construc- 
tion between the ehoncgrash re 
producer (illustrated "i 2 
upper panel) and the re 
the O’Neil AUDIP H4 NE (ben 
low): both have a mica 
phragm set in a sound-box 
chamber sctuated by an elbow 
stylus 


714 Palisade Avenue 
West New York, New Jersey 
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Youth is the creative age in radio 


Boys are the builders of radio. In 
them flames a creative urge that impels 
them to constant experiment—constant 
improvement. The fine, high-powered 
set that satisfies a man is to the boy but 
the starting point for further testing 
and searching. 

While older men marveled at the 
first primitive sets, youths still in their 
teens, like Armstrong, Cockaday, 


Reinartz and Tuska, were developing the 
inventions that have made possible such 
unbelievable advances in this new 
science. To-day millions of boys, ac- 
tuated by the same irrepressible urge, 
are building their own sets, designing 
new hook-ups, changing, revising, im- 
proving. And that’s why the bulk of 
radio sales are made to boys, or to 
parents buying for boys. 


AMERICAN Boy 


is the radio guide of 500,000 up-to-the- 
minute boys, averaging 1514 to 16 years 
old. Radio takes a big part in its 
stories. Its articles deal with the latest 
developments in radio—written by radio 
authorities. And this great section of 
boydom naturally turns to its advertis- 
ing columns for information on all that’s 


Bosi Magazine 


newest and best in radio equipment. 

Tell these boys about your product. 
They’re the very cream of your market. 
Win their confidence in your goods, and 
their preference for them, by advertising 
in THE AMERICAN Boy. 

Copy reaching us by March 15th will 
appear in May. 


THE SPRAGUE PUBLISHING COMPANY 
(Member A.B.C.) 


548 Lafayette Boulevard 


Detroit, Michigan 
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“You can pay more but you can’t buy better 


Hook-up any circuit you wishina 
few moments—no drilling or soldering! 


Merely connect the binding posts of RPM Stand- 
ardized Units! Do away with expense, delay and 
bother of panels, cabinets, drilling and soldering tools. 
Each RPM Unit is complete in itself—with all 
wiring concealed and properly insulated to stand ex- 
osure. Bakelite one  handeonne in appearance. 

nsurpassed in performance, superior in quality, no 
body capacity. The finest instruments yet moder- 
ately priced. Hook-up circuits in every package. 


No. 301 RP M Audio or Radio Fre- 
quency Amplifying Unit, com- 


behind bakelite 1. 3 
Without Tube 5 „ 10 


Unconditionally Guaranteed 


The beginner or the “fan” can easily construct a set of the 
finest instruments—at the cost of a set composed of cheap 

with panel and cabinet—by using RPM Standardized Units. 
There's an R PM Unit for every receiving purpose: mounted and 
unmounted Variometers, Variocouplers, ble Condensers, 
Coupled Circuit Tuners. Also Detector and Amplifying Units. 


ADD-A-UNIT See your dealer. 


LUNS RADIO PRODUCTS MFG. CO. 
667 W. 14th St., Chicago 


FLERON 


The Porcelain Sockets The Vernier Adjuster The Phono Adapter 


Very carefully made. Brass The best adjuster on the market. Fits through the hole of 
ts nickeled. Black Glaze. Spring holds head away from dial the receiver cap and then 
wo sizes. Standard Bulbs and when not in use. With slight adjust- slides on the phonograph tone 
U. V. 199. ment spring can be arm. Fite Victor, Columbia, | 
Each socket in a carton. made to hold head and others. Works perfectly: 
35c. each. against dial if de- Only 35c. ea, 
sired. Patented. 65c. 


QA A Ney Lat ahi a. 
> 2 3 foe * 
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The Porcelain Insulators * The Stand-Off Insulator 


Lowest power losses in the antenna. Diclectric . Fills the much-needed requirement 
absorption reduced to minimum because of very low for a good strong looking and prac- 
Scr difference of Fleron Porcelain. Very tough / tical stand off insulator. Meets 

Solid Black Glaze. Seven sizes, 20c to $1.00. every requirement of the Board of 
Each insulator in a separate carton. Fire Underwriters. $1.25 


jobbers and Bealee M. M. FLERON & SON, Inc., 112 No. Broad St., Trenton, N. J. 
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usT as the telescope widened our vision, 
so now the new long range receiver, 
Mvu-Rap MA-15, has opened up new 
territories, added to the pleasures of radio. 
Upon the foundation of Mu-Rap sensitivity, 
easy operation and selectivity, Mu- Rab 
engineers have achieved long range reception 
with loud speaker volume. Uses only a 
2 foot loop aerial. Detector, three stages of 
radio and two stages of audio frequency 
amplification, 


Guaranteed Reception with a 2 foot Loop 
Aerial — 1000 Miles 


Write for Literature TODAY! 


Mu- Rap LABORATORIES | 
809 Firrn Ave. Aspury PARK, New degree 


. 


— 


* 
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$25 rs 


The New 
= Giant 


— rier 
DIRECT FROM BELCANTO 
FACTORY TO YOU 
BEL=< ANTO 


DEALERS 

SALESMEN 

JOBBERS 
Their Profit is Your 


Saving 


This is truly a wonder- 
ful opportunity to buy 
this nationally nown 
speaker at a tremendous 


7 POINTS OF 
BEL-CANTO 
SUPERIORITY 


Our own fiber horn. 
Crystalline finish 


2. Our own adjustable 


loud speaking unit, 
giving a widerange of 
tone quality and 
volume without dis- 
tortion 


GUARANTEE 


Money back 
any time within 
ten days H dis- 
Satisfied. We 
furtherguarantee 


3. The base of cast iron, 
weighing four 
pounds, eliminating 


savin 

Call. at the factory, send 
us your check, money top heaviness 
order or pay the post- All other metal parts 
master $10.00. are of heavy cast 


C. O. D. DELIVERED aluminum, highly 


polished to the publica- 
FREE TO YOUR 
3. Guaranteed for one every speaker 


5. Complete instru- tion carrying this 
DOOR. 
year from date of oola wih be ex- 
BENSEL-BONIS CO., Inc., Dept. PR, New York City 


mentstands 24inches advertisement 
PRICE purchase against actly as adver- 
General Office and Factory Telephone: 


high, 10 inch bell. that each and 
mechanical defects ted in this issue. 
of any kind. 
. No auxiliary bat- 
teries required. Just 
plug in on 2nd stage. 
417-419-421 E. 34th St. Vanderbilt 8959 


Srrcikl OFFER 


Two new yearly subscriptions $ 5. O 
to PoPuLaR Rapio for only. Tao. 3 


Rope this Special Offer! You and a eda of yours may each have POPULAR RADIO for a 
whole year, provided you are both NEW subscribers. Just throw a check for $5 around the 
double Coupon and MAIL IT TODAY. 


P RAbio, Dept. 37, 

9 East 40th Street, New York City. 
Please send POPULAR Rapio for one year to: 
NAME.. 

ADDRESS............. e 
N : cate Ld . 
(No jatii or Cañadas Foei countries 50 cents extra per subscription.) 


And also to this other new subscriber. Here's my 
cash remittance—(or a check or money order for $5). 


Please refer to POPULAR RADIO when answering advertisements. ; 
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COAST TO COAST 


Yong 


REGISTERED 


is the one tube sensation of the radio world. Letters are 
pouring in telling of its wonderful effectiveness at little cost. 
The New York and Chicago newspapers are fully cover- 
ing the interesting news features ahi, e the Long 45” 
tuner which is the heart of the new Long 45 set. Read 
what the papers are saying. See it at your dealers. Or 
| write us for particulars. | 
| 


Marco MEYER & Co. 


31 MICHIGAN BLVD. CHICAGO, ILL. 


Please refer to POPULAR RADIO when answering advertisements. 
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Radin dune 


NO LOOPS - - - NO ANTENNA 


The RADIODYNE is ready for operation by 
simply grounding to awater pipe or radiator, 
and throwing a 7555 feet of wire on the floor. 
Uses any standard tubes dry cell or stor- 


age battery. Extremely selective. Simple 


to operate only two controls. 


Stations within a radius of 2.000 miles can 
be picked up on the loud speaker; any wave- 
length from 200 to 700 meters. Vou can 
select the best programs with the Radiodyne. 


PRICE 5150.00 


For use in apartments, boats, automobiles, 
railroad trains, etc., the RADIODYNE is 
enjoyable where other receiving sets would 
not be practical. 


When interference, strays, static, etc., make 
other types of reception utterly useless the 
RADIODYNE picks up broadcast pro- 


grams clear and distinct. 


Write for illustrated folder which 
describes the RADIODYNE in 
detail. Every radio fan will be 
interested in this new type 
(antennaless) receiving set. 


WESTERN COIL & ELECTRICAL CO. 


308 Sth St. :: Racine, Wisconsin 


S rr 


For 
Better 
Connections 


Union Radio Tip Jacks 


(Patent Pending 
Price 25e a Pair 


The greatest little part in all Radio. Just 
what you need when building sets, or when 
trying new hook-ups. They replace binding 
posts and give quick, positive, electrical con- 
nections. Heavily nickeled, they add to the 
attractiveness of your set. Are now adopted 
by leading set manufacturers because of su- 
perior merit over binding posts. 

Two sizes for all mountings. STANDARD 
TYPE A for panels up to M thickness 
SPECIAL TYPE B for panels, cabinet walls 
and partitions from R to 14” thick. Will 
firmly grip all wires from No. 11 to No. 24 
B & S Gauge. Can easily be reamed to hold 
antenna wire, loading coil, etc. 


Price 25c—in Canada 35c a Pair. 


Other Guaranteed 
Union Radio Parts 


TUBE SOCKETS of highly polished mould- 
ed condensite. Phosphor bronze contact 
springs. Reinforced bayonet slot. For all 
standard tubes. Price 70c. 


DIAL ADJUSTERS for minute adjustment 
of dials, necessary for close tuning. Price 60c. 


Retailers—-Wholesalers 


Write for free samples of our guaranteed reasonably priced Qual- 
ity Radio Products. Cel details of our dealer proposition. als» 
write for your copy of the Union Radio Catalog A. 


UNION~RADIO~CORPORATION 
200-MT PLEASANT~AVEN UE,” NEWARK“ N.J 
NEW~* YORK~ OFFICE +~ 116°WEST*32"2-STREEL 
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The Golden Rule Tube 


The Sodion brings a benefit to Radio infinitely 
bigger and better than any superiority of range, 
strength or quality of tone. ; 

It opens the way to emancipation from the 
greatest fault in broadcast reception today— 
teradiated interference. 

Based on an entirely new principle; 

Differing materially both in the design and in 
the arrangement of its elements; 


Making an absolutely original use of the peculiar 
Properties of the sodium ion; 


The Sodion not only produces stronger signals 
than any other detector on the market, but it 
does this without resort to oscillation, regenera- 
tion or other expedients. 


Just what this means to you—to every other 
broadcast receiver—and to the art of radio in 
general, will best be understood when you 
realize that the whistles, squeals, and howls 
that interfere so seriously with your reception 
are due to nothing other than the oscillations in 
ordinary detectors. 


We will send descriptive circular upon request. 


Under date of January 21st a Boston user, among other things writes: 
May I add that it is a source of satisfaction for me to know that in operat- 
ing my Sodion I am in no way interfering with the pleasure of my neighbors.’’ 


@ CONNECTICUT Tz COMPANY 


Radio Division 


CONNECTICUT C) 


Please refer to POPULAR RADIO when answering advertisements. 
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RHAMSTINE* VICTOPHONE 


$7.50 Postpaid 
Complete with Cord 


For All Phonographs and Loud Speaking Horns 


In addition to the large diaphragm used in the Victophone, 
every other detail has been given the closest attention. When 
incorporated with your phonograph or horn, it will reproduce 
with the utmost volume and purest tone. No battery required 
to operate it. Your money back if not satisfied. 

It can be furnished to fit all phonographs—the Standard Type 
fits the Victrola, Columbia, Jewett or Sonora. Specify make of 
phonograph when ordering. List Price, Standard Type, $7.50. 


Order the New Victophone and test it 
before buying any other loud speaker 


RHAMSTINE* VICTOPHONE WITH HORN AND BASE 


This is a new Rhamstine* Product—combining the 
popular Victophone with an attractive horn and 
swivel base. It is a unit which is original in design, 
neat in appearance, and in connection with the 
adjustable Victophone, gives remarkable volume. 
All parts are nickel plated and polished. 

You will be satisfied with a Victophone and Horn. 
Order yours today. 


Manufactured by 


J. THOS. RHAMSTINE* 


Woodbridge at Beaubien Detroit, Mich. 
*Maker of Radio and Electrical Products 


A Battery Charger that gives a quick 
charge economically. No Sticking Con- 
tacts. No bulbs nor Liquids. Fully en- 
closed — beautiful. 


SIMPLEX MODEL — For 6 volt Batteries 


only. The Most Practical, 


Most 
Complete Battery Charger, for only $16.00 


ULTRA MODEL — c Charges Them All, 
Charges 2 volt, 4 volt. 6 volt, 8 volt, 10 volt. 
12 volt and 1 to 4 “B” Storage Bat- 18.00 
teries, with WESTON AMMETER, $ 


INTERSTATE ELECTRIC COMPANY T Mo. 4015 Laclede Avene 
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This FREE 


on RADI] 


Has Shown Thousands 
How to Make More Money 


This wonderful book has opened the eyes of thousands to 
the amazing Big-Money Opportunities opening right now 
It has shown them how they could get 
share of the tremendous profits of this newest and fastest 
growing world industry—regardless of what their previous 
Hundreds of men today 
are earning far more than they ever did before—all through 
having read this Free Book of Radio Opportunities, which we 
will mail to you without the slightest obligation on your part. 


Scores of New Opportunities 
Waiting for YOU in RADIO! 


in Radio. 


training or experience had been. 


In the entire history of industry, there probably never 
has been a business development which can compare with 
that of Radio! Within a few years it has jumped into 
the ranks of the world’s largest and most profitable flelds 
of endeavor. Broadcasting stations are springing up aill 
over the country. Hundreds of thousands of receiving 
sets are in operation. Hundreds of ships are installing 
more and latest equipment. Radio is everywhere being 
adopted in business. $100,000,000 was spent last year just 
for receiving sets alone. 


This amazing expansion of Radio has opened up hun- 
dreds of new positions on land and sea. It has created 
opportunities never dreamed of in other flelds. Big money 
—fascinating work —advancement—a real future in the 
world’s fastest growing industry! 


Easy to Learn Radio at Home 


If you are ambitious—f you are looking for a field where 
opportunities are unlimited—get into Radio. Become 
a Certified Radiotrician—be- 


come a highly trained = 
What Free Book Has Meant cialist ina new, uncrowded 
to Just s Few of Our Recent profession. 


Thousands of Certified Ra- 
diotricians are needed to 
operate broadcasting sta- 
tions; to design radio sets: 
to repair and sell radio ap- 
paratus; to take charge of 
radio departments; to operate 
on board ship or at commer- 
cial and government land 
stations; to go into business 
for themselves: to fill the 
hundreds of attractive posi- 
tions in this wonderful new 
fleld. 


And now you can easily 
and quickly qualify in your 
ada time at home through 
the hel of the National 


For All Radio Jobs 


Prepares 
It will interest you to know that 
since comp 


had charge of | adc: ee nstitute, one of the 
in em oldest and largest radio 
nected with the Colin schools in the world. Hun- 


dreds of graduates of this 
school are today profiting by 
the amazing demand for radio 
experts. Prominent radio ex- 
perts help you in your training. 


Please refer to Por AR Rano when answering advertisements. 
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Valuable radio instru- 
ments for practical in- 
struction and circuits 
and parts for building latest 
receiving sets, $I pplied free 
with the course. rhe same 
training which has helped 
hundreds of our students to 
big positions in radio is 
open to you. 

Enroll Now—For a limited 
time we are offering our wonder- 
ful course at a big saving to encour- 
age as many as possible to enroll at 
once and help us fill the demand. 


Big Free Book Describes 
Amazing Opportunities 


Learn more about this wonderful fleld ©) 
of radio and what it can mean to you. 
Read about the opportunities open—their 
pay—how our method quickly trains you 
—what our graduates say—what they are 
doing—and what you can do. There's no © 
obligation in sending for this free book. 

You have everything to gain—and nothing 


to lose. Send for this book today—the ©) 
book that has meant more money to hun- 

dreds of our graduates. Mail the coupon 

NOW. NATIONAL RADIO INSTITUTE, Dept. 320 , 


Washington, D. C. 
—- ——-—- FREE BOOK COUPON - 


NATIONAL RADIO INSTITUTE, Dept. 32CF. 
Washington, D. C. 


Without obligation, send me your free “Rich Reward 
Radin,” which tells all about the opportunities in Radio, how pare 
time study at home will qualify me quickly as a Certitied Radiotrici 
so I ean get one of these splendid positions and how your free Er iploy- 
ment Service helps me to secure a big pay job. Please write plainly 


book 


Name a AF ò i Age 


r . eee 


State 


City T. 
NOTE: Radio Firms aduate. Witte u tr w our 
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D-E-P-E-N-D-A-B-L-E 


RADIO PLATE 
“B BATTERIES” 


When you use DIAMOND RADIO 
PLATE BATTERIES, there’s one place 
less you need to look for trouble. You 
KNOW they're good for endurance and 
power beyond other batteries you've 
had. Don’t play tricks with your tubes. 
Give you more of your money's worth 
in uninterrupted radio entertainment. 
Get this better „n' battery NOW. 


Look for the DIAMOND trade mark. 


If your de ater cannot supply you, order 
direct, C. „ naming your dealer 


LIST PRICES 


volt $3.00. 5 binding post 


DIAMOND ELECTRIC 
SPECIALTIES CORP. 
102 SO. ORANGE AVE., NEWARK, N. J. 


Dealers Jobbers, Write for 


2200 Ohms 
3000 Ohms $3.75 


with Plug 
50c Extra 


*“EVERYTONE” 


guaranteed 


RADIO HEADSET 


—two pairs of phones for what you 
would ordinarily pay for one—and 
you're not sacrificing quality. 


The Everytone“ is an improved 
type of headset, combining clear 
reception, comfort and long satis- 
factory service. 


Pacent Universal Plug No. 40 


Improved 
Connection of cord tips has been 
simplified—you just insert the 50c. 
tips and clamp the shells together to obtain 
a sure gripping contact. Polarity is 
marked on connectors and all metal parts 
are satin nickel finished. 


Write for Catalog P-3 


PACENT ELECTRIC CO., INC. 
22 PARK PLACE NEW YORK 


Pacent 


RADIO ESSENTIALS 
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ELCO-SUPREME 
REGEIVER 


Satislies Fery Radio Wish 


URPASSING even the most critical 


standards of LONG DISTANCE 
reception, the Melco Inductively-Tuned and 
Neutralized Receiver leads in trans-oceanic and 
trans-continental reception. Results are certain 
whether you are an expert or a novice. The 
Melco-Supreme adds to its distance supremacy 


Extreme Selectivity Exceptional Clarity 
Simplicity of Operation Perfect Control 


Each instrument is fully guaranteed 


Write for complete descriptive literature 


a ee ra 
— — — —— ——ͤd 


MSCO PRODUCTS, Inc. 
FAIRBANKS G 


ee — 
— — — 


— 


E &LAFAYETTE STS. NEW YORKCITY 


— 
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Designed by experi- i A leader for over 2 
enced engineers, years. Fits all stand- 
constructed by —— —— —— ard Jacks. Takes 
skilled wor k men, ,,, e — all types of tips, 
made of the finest forked, straight, 
materials obtain- and plain wire. No 
able, and selling for tools of any kind 
a popular price, the CICO Bakelite Jack required to hook it up. Loud speaker 
has no equal in the Radio Field today. and headphones or two sets of headphones 
Bakelite Frame, Phosphor Bronze Springs, can be connected si- 

and Sterling Silver Contact Points are a multaneously to the 2 Way plug 


few of the many advantages it has Seine plug by naer 
ing 2 cord tips instead 
over other . 

of one in each ter- 
Bakelite Jack . Jacks. It minal. The same effi- 
i 5 will give ciency is obtained 
y ou better using one set of 

results. phones. 


No. 30-Single circuit open 8.80 Consolidated Instrument Co. 
No. 31-Single circuit closed 85 í è 
Circul 90 0 America, Inc. OX and unqualifiedly guar- 


41 East 42nd St., New York .. 
e9 : 


A*200,000°° COMPANY 


stands squarely back 
of the quarantee on 
every Scientific headset 


SEND NO MONEY: 
besten Order Tonay 
3,000 OHMS 


A SOLID YEA 
TO DESIGN 


We Guarantee Phe Scientific Headset to be the greatest 
value on the market. Try it for five days. If not satisfactory send it 
back and your money? will be refunded immediately. Circular on 
request. Dealers wanted. 


THE SCIENTIFIC ELECTRIC WORKS 
98 Brookline Ave. Derr. J BOSTON, MASS. 
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Not claims— 
just facts! 


RDARSON 


SUPER 
TRANSFORMER 


AUDIO 
FREQUENCY 


34% to 1 RATIO &. 00 
6 tol i 4.50 


Every manufacturer claims that his product is the “best” in the world. But the quality of scien- 
tific apparatus is not a matter of claims and opinions, but of facts. 


CUTTING & WASHINGTON 
KENNEDY 
ZENITH 


are names that rank supreme in the receiving set world. The superiority of their apparatus does not 
depend on opinion but is the result of careful construction and scientific selection of parts. All three 
use the Thordarson Super Audio Frequency Amplifying Transformer, for, after exhaustive tests, it 
was found to be most in keeping wifh the high quality of their sets. 


AMATEURS 
READ THIS 


McMillan, preparing for his North Pole expedition, sought the most efficient and durable radio 
equipment obtainable. His engineers specified Thordarson transmission equipment because Thordar- 
son can be relied on for serviceable distant transmission. 


When selecting your apparatus bear in mind the choice of these experts. 


_THORDARSON 


CHICAGO ILLINOIS 


Please refer to POPULAR RADIO when answering advertisements. 


55 


The Best in Radio Equipment 


Mr. Cockaday 


recommends 


For Volume Control 
of the improved 


4-Circuit 


Variables 


High Resistance 
ask for 
Durham No. 101 
O.] to 5 megs. 


Complete with base $1.05 
Use also for Grid Leak 

DURHAM Variables have a reputation 
built on their close control of the grid 
circuit. One- finger plunger adjustment 
is accurate and reliable. 

No. 101—0.1 to 5 megohms 

No. 201 A—2 to 10 

Price, 75c each 

Fit standard grid condenser bases—or 
Durham base, 30c extra. 


Sent postpaid on receipt of price—if 
your dealer is not stocked 


Free folder ‘‘C’’ gives more details. 
Get yours from dealer or write 


Satisfaction Guaranteed. 


DURHAM & CO. Inc. 
1930 Market St., Philadelphia 


Recommended by experts 
Dealers ° Durhama move lively 


Radio S Audio Frequency 


TRANSFORMERS 


“The ‘Heart of q 
Good Recener” - 


YN? ERFECT AMPLIFICATION is 
the boon you secure when you 
buy a MARLE TRANSFORMER. 
Radio impulses are magnified to 
the uttermost limit without a sign 
of distortion. True over the widest 
range of frequencies. Special fold- 
ers, showing the hookups for stan- 
dard circuits, sent upon request. 


Write for hookups and Il- 
lustrated Folder TODAY! 


Your Dealer sells Marle Trans- 
formers or write to us for the 
names of the nearest Marle Dealers. 


Company 


Orange 
New Jersey 


Please refer to POPULAR RADIO when answering advertisements. 
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“oto 


“Built First to Last 


Follow the Lead of Experts 
for Assured Results in Radio 


You do not find the experienced radio experimenter taking chances with 
nondescript parts. He has long since learned the lesson of time and 
temper wasted. He knows the A. B. C. of radio—‘‘Always Buy Coto“ 
and he will tell you it is a mighty good rule. 


a 


H Praises from all Quarters Greet 
the Coto Compact Variometer 


Amateurs, Experimenters and Beginners all 
write us their stories of success with this re- 
— markable new Variometer. Stator 
coils are honeycomb wound. Rotor 
is connected with pigtails to avoid “clicky” 
Ronse i contacts. Tuning is even over all broad- 
ange is casting wave lengths. Quality second to 
200 to 600 none at a popular price. $5. 


N M eters 
: Write for Folders 


Write us for folder describing all Coto 
Radio apparatus. a a and 
address of your dealer and list of parts you 
Read Carefully Our need. We will see that he supplies you 
GUARANTEE without delay. 
Coto Apparatus is designed and made 
to give the best possible results in 


standard radio circuits. 

Its national reputation for excellence is 
based on good honest performance under 
all conditions. 

So we guarantee cach Coto Radio Part 
to the limit, authorizing all dealers to 
replace without question for any defect. 


Refinement in 


COTO-COIL CO. Radio and Audio Amplification 


is assured by use of Coto Tapped Radio 


; ; I. Frequency Amplifying Transformers (Type 

87 Willard Ave J Providence, R.I 5000. A) at $7.50 and Coto Compact Audio 
C ed Bone 5 Bidg. Frequency Amplifying Transformers (Type 
: 705 Plymouth Bldg. 4000) at $5. The former covers the entire 

Atlanta, C. P. Atkinson, Atlanta Trust Co.Bldg. broadcasting range. Just turn the switch. 


Canada, Perkins Electric Co., Ltd., The latter is 5 to 1 ratio of best shell type, 
Montreal Toronto Winnipeg remarkably efficient and true in tone. 


MM RARARITKIR ANNANN 


Please refer to POPULAR RADio when answering advertisements. 
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N RESISTRON Tenis | 


Its the Mercury that does the TRICK — ae 
a Ke ADIO FANS everywhere are astonished and delighted with the Wee he . 
8 new vim and vigor RESISTRON adds to their sets. Increased we SPP 
distance, reduced distortion, greater am plifics ation are all to be mis#! 
secured with this perfect grid control! You don't know the capabil- 
ities of your set until after you've attached RESISTRON! 


TEMPLE INSTRUMENT Co. Camden. N.. 
— Tut on ResistRon- and go to the Coast 


RIGGS 
.ECTIFIE 


TYPE B-3 


“ Above the Ordinary 
Radio Products 


Automatic Plug 
e 1, compact, Nothing to take apart. Cord ter- List Price 


minals inserted, instantly gripped; 
Operates onal a touch on the lever, instantly $ l 


ONLY 


$12.50 


volts A. C. released. Each Saturn Plug sealed 
cycle. to protect you. Guaranteed. 
Charges 6 volts 

6 amperes. Perfect Jack 


Crowfoot offset and solder and flux on blades 
all ready for soldering. Best materials— 
Spring German silver b ades, rounded corner 
In Universal use brackets of nickel-plated brass, and sterling 


Charges at minimin cost. silver contact points. Quality throughout. 
No Da bulbs to break. List P 
8 contact points. , List Prices 
855 ple to operate 55 Ibe No: , Single Circuit, teed er are 8 
w t o. e 
Delivered in 6.8 No. 3 Double se . 0c 
No. 4 Single Filament control. . . . 750 
FULLY GUARANTEED No. 5 Double e Se 


Write for Folder 


The SATURN Mfg. & Sales Co. 
48 Beekman St. acre 


THE RIGGS MFG. CO. 


Box 304 BO 7 ` 
Everett, Wash. Urbana, Ohio 


T — 
SUPER- -HETERODYNE : 


“The Rolls-Royce of Reception’ Á 


Type “S R” Radio Frequency TRANSFORMERS 


An instrument especially designed to amplify at a sharp peak of 10,000 meters, and perfect- 
ed to function at maximum efficiency in the best designed receiving apparatus in the world. 


THE RIEGER-BAILEY CO. OF AMERICA | | 


Price 87.00 539 Real Estate Trust Bldg. DEALERS and JOBBERS 
at best radio dealers or direct from Philadelphia, Penna. will find this a perticu active 
the manufacturer. Give dealer's and attractive line. rite for 
name if ordered direct. Bell Telephone Walnut 7475 details. 


S|) Á [eee 
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Other Electrad 
Products of Superior 
Quality & Dependability 


FIXED GRID LEAKS 
Pita eed uniform, . 
reaistance 


superior 
edad of aa abilita in all 
resistances from M to 10 meg- 
ohms. Price 30c. 


F E N, 


LEAD-INS 


No longer do you need to ruin 
your window frames. Electrad 
Lead-Ins fit under closed win- 
dows, can be bent to any shape. 
Covered with insula- 
tion of 1000 volts resistance 
which prevents grounding on 
wet sills. Fitted with 
Fahnestock Clips 40c. 


INDORARIALS 

Ideal for sharp tuning. Won- 
derful directional effects. Re- 
duces static. Can be used any- 
where. Hang on door or wall 
behind draperies or laid under 
rug. Can also be used as 
ground. Price $1.50. 
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Electrad products are of the highest 
quality electrically and mechanically. 
You are protected by an absolute guar 
antee when you buy them. Most good 
dealers carry them 


Double your distance 
with this Variohm 


HE latest invention in grid leaks 

enables you to get exdctly the cor- 

rect resistance for your individual 
set as it receives in your home. With 
the Variohm you can secure and main- 
tain any resistance from 14 to 30 meg- 
ohms. Once adjusted to your individ- 
ual set, the setting is permanent. 
With it you get maximum distance and sensi- 
tivity. Without it your set is working at a 
disadvantage. It eliminates circuit noises, is 
moisture-proof and non-microphonic. Suitable 
for panel or base-mounting. Unmounted 75c, 
mounted $1.00. Equipped for use with stand- 
ard fixed condensers. 
Displayed, sold and e by most 
good dealers. If your dealer cannot supply 
you, send us his name and purchase price and 
we will send it to you post-paid. Satisfaction 
guaranteed or money back. 


Electrad Radio Products of guaranteed 
Dealer S superior quality offer you wonderful 
opportunities for quick turnover and good profits. Write 
for details on our greatly increased advertising campaign, 
corr helps and package of fast moving items. 


Electrad, Inc., Dept. C, 428 Broadway, New York, N. Y. 


ELECTRAD 


aname stamped only on Superior Radio Products 


Please refer to POPULAR RADIO when answering advertisements. 
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This is the latest Branston Honeycomb Coil 


Mounting (R-63). A complete unit. Mounts 
rigidly on back of panel. Nothing on front of 
panel but two large closely-graduated dials. 
Unit has its own terminal block. Spur and bevel 
gears move coils accurately and give remarkahle 
selectivity. With dial graduations you can “log” 
stations with precision. Made of genuine 
Bakelite throughout. Strong and substantial. 
If your dealer has not yet secured his supply, 
send check or money order for as many as you 
need, at $8.50 each, or order parcel post C. O. D. 
Mention your dealer’s name, please. 

Branston Honeycomb Coil Mountings are 
made in two and three coil types, both for front 
and back panel mounting, geared and plain. 
There is one to meet every requirement. Brans- 
ton Honeycomb Coils are made in sixteen sizes. 
—Use the two or three coil combinations that 
give you the wave lengths you desire. 


SUPER HETERODYNE 
Special Announcement 


Write for complete information and prices 
on the following apparatus, which we have 
specially designed for Super-Heterodyne circuits. 


No. R-90 Oscillator Coupler. Complete with 
mounting brackets, bank wound in- 
ductances and adjustable coupling 
coil with locking device. 

No. R-91 Intermediate Radio Frequency Trans- 
former. Very sharply tuned and 
shielded. 

No R-92 Special Transfer Coupler for last Stage 
of Intermediate Frequency. 

Very sharply tuned and shielded. 

No. R-93 Specially Designed Coupler. For using 
antenna. 

Send 2c Stamp for New Honeycomb 
Coil Hookups. 


Compiled by experts and includes 
five good Honeycomb Coil “Hook-ups” 
and complete catalog of famous 
Branston dio Apparatus. Write 
today. Give us name of your radio 
dealer. Ifhecannot supply you, write 


Chas. A. Branston, Inc. 
811 Main St. 
BUFFALO, N. Y. 
Manufacturers of Branston Violet 
Ray High Frequency Generators 
In Canada 
Chas. A. Branston, Ltd. 

Toronto, Ont. 


RAATS 


U —— | 


Look for this trade-mark 
card in your dealer’s win- 
ow or selesroom 


PPP PPP PIED» 


A socket in which 
the good points are 
obvious upon inspec- 
tion. Ideal for Radio 
Frequency —excellent 
for all other circuits. 
Price $1.00. 


A tuner of maximum 
efficiency owing to the 
elimination of un- 
necessary dielectrics 
and taps. Has fine 
tuning control and in 
conjunction with a 
good condenser, cov- 
ers a broad wave band 
without coil change. 
Adaptable to all cir- 
cuits. Dial included. 
Price $8.00. 


The condenser that won 
such wide praise at the 
Chicago Radio Show. 
Extra heavy plates and 
rugged construction. 
Will last a lifetime. Elec- 
trical efficiency equal to 
any. Available in .005 
mfd. capacity—23 plate. 
Price $7.00. 


Genuine Flewelling Parts are 
manufactured exclusively by 
Buell ManufacturingCom- 
pany, under the personal 
supervision of Mr. E. T. Flewelling. 


BUELL MANUFACTURING COMPANY 
2979 Cottage Grove Avenue, CHICAGO 


NINININI NINININI NIN 
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How turning this (knob 
gets more stations 
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Wave : Jength-! eters 


Tes the Radio 
— tab 2205 ries Inc 


BALLANTINE 
VARIOTRANSFORMER 


ERE’S evidence that the tun- 

ing dial of a Ballantine 
Variable R. F. Transformer gives 
superior results. The light line 
curves (plotted from careful ex- 
periment) show you that fixed 
transformers do not give satisfac- 
tory amplification for many of the 
important stations. Why? Because 
the fixed windings are out of tune. 


Here’s an assembly ready to 
hook into your present set — 


tube or crystal. 


Complete radio frequency 


| and rheostat . 


panel or base 


At dealers or postpaid 


amplifier unit with so = $1 5,00 00 


Transformer be fai 39 


With Ballantine instruments 
you can accurately tune every- 
thing from 200 to 600 meters — 
by merely turning the knob. This 
adjusts the windings to the wave 
length of the station wanted. 


Get Stations You’ve 
Never Had 


Perfect shielding and pig-tail 
connections assure clear tones. 
Then, by keeping amplification 
uniformly high throughout the 
broadcast range, you get all there 
is within reach of your set. 


Send for This Booklet 


‘‘Radio Frequency Amplification with 
the Ballantine Variotransformer,’’ 25 
pages of practical tnterest. Mailed to 
Radio experimenters upon request. 


POCNE RUEEER Be (Ca, 


Bioneers in Bakelite M 


224 Fanny Road, Boonton, N. J. 
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HOMMEL SERVICE MAKES MORE PROFITS 


DISTRIBUTORS FOR 


Radio REA Ame rica 
l ( 29 
Westinghou ede ral Electric 


Acme Atwater · Kent 
Baldwin Brandes Burgess 
Chelsea Cunningham 
Cutler- Hammer 
Dubiler Fada Fros 
Freshman Genera! Radio 
Grebe Homecharger 
Murdock 
Remler Rhamstine 
U.S. Tool Western Electric 
And other 


The Best in Radio Equipment 


Ths company has been 
wholesale distributors of high 
grade electrical equipment for 
over 16 years and have built 
up an enviable reputation for depend- 
ability and service. 

The same principles responsible for 
their success in the electrical field have 
been applied to their activities in the radio field. 
They wholesale exclusively, —- they never compete with 
their dealers by retailing;—their discounts are fair and 
liberal;—they represent only the leading manufacturers 
of radio equipment;—they carry complete stocks of 
radio supplies insuring prompt deliveries and a depend- 
able source of supply for the dealers. 

Dealers who align themselves with HOMMEL service 
enjoy a steady repeat business, with satisfied cus- 
tomers, and that means more and better profits. 


Let us send you complete facts— 


p 
— — 


leading manufacturers 
Encyclopedia No. 246-P sent on request 


LUDWIG HOMMEL&EG 


530-534 FERNANDO ST. — — PITTSBURGH,PENNA 


“An Absolute Guarantee 


made e them h “Famous. / 
HAMRO SK 


OS N 


FOR SELECTIVE TUNING 


List 58 


58835 


DOUBLE 
DUTY 


V PIG-TAIL 
ariometer 
ROCK MFG. CO. 


S Fi 
314 E. Markee St. 


Please refer to POPULAR RADIO when answering advertisements. 
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FADA parts for 
NEUTRODYNE 


Radio Receivers 


The Neutrodyne receiver has 
proved to be the most efficient 
yet devised for broadcast recep- 
tion. In selectivity, distance get- 
ting, volume and clarity it has no 
equal. 


To make a Neutrodyne re- 
ceiver requires care in construc- 
tion and the use of parts that are 
mechanically and electrically 
perfect. The electrical charac- 
teristics of the Neutroformers 
and Neutrodons are so exact in 
their requirements that their 
manufacture requires radio en- 
gineering knowledge and skill of 
the highest order. 


F. A, D. ANDREA, INC., 1581 


The Neutrodyne 
parts illustrated be- 
low sell at $25. The 
complete parts for a 
4-tube set, everything 
included down to the 
last screw, sells at 
$64. For those who 
wish to build a 
5-tube Neutrodyne re- 
ceiver the complete 
knockdown parts are 


sold at $65.60, 


FADA parts for Neutrodyne 
receivers are made under the 
direction of experienced and ex- 
pert radio engineers. Every part 
is mechanically and electrically 
perfect. Those who have used 
them testify to the wonderful 
results produced by sets made 
with FADA parts and following 
FADA instructions. Your dealer 
can furnish FADA parts for four 
and five tube Neutrodyne sets. 


Our booklet, “How to Build 
Neutrodyne Receivers 
is included with each combina- 
tion of FADA parts, or may be 


had direct or from dealers at 
50 cents per copy. 


Jerome Avenue, New York City 


F. A. D. ANDREA, INC., 1581 Jerome Avenue, New York City 


Gentlemen: 


Enclosed find fifty cents { C Braap“ Order } for which send me your book on “How to Build Neutro- 
dyne Receivers.” | 


City or Town 


Em SE ess Ny SVE pa IRR G ͤ G—00àdͤͥ ĩð2—5A 
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fe 


OARE FASCINATING 
y I NDUSTR Yad 


With Our Home 
& Study Course 


Right at home you 
can speedily qualify your- 
self to accept big paying 
positions in the great field 
of Radio. Never before 
such sensational opportun. 
\\ ity. Get in on the ground 

floor. We start your train- 
ing by giving you this 
wonderful tube receiving set. 
Range up to 1000 miles, ABSO- 
LUTELY FREE. Our practical 
instruction method guaran- 


fe ees your success—you learn | 
— Tog Seats y actual work on the set. 


e eee 
FOR EXPERTS 


From everywhere comes the call for 
Radio Experts. Big salaries are waiting for 
trained men whocan construct, install, operate, 
repair and sell radio equipment. Tremendous profits 
can be made in your own neighborhood taking orders 


for sets. Thousands are winning success in this fastest 
growing industry—you can too. 


Turn Spare Time into Cash 


Just a few hours each week of pleasant home study trains you in 
amazingly short time. Make your spare time earn you cash. We 
show you how. Many are earning from $8,000 to $10,000 a year. 
A. G. MOHAUPT, Radio Engineer, 
American Radio Ass’n 
4513 Ravenswood Ave., Dept. 53 Chicago 
III Mail Coupon SSSESSREeee eee ee eee 
A. G. MOHAUPT, Radio Engr. 
ry merican Radio Ass'n, 
1313 Ravenswood Ave., Dept. 53,Chicago, III. 
Ple ase BE nd me details of your Home Study Course—also your 


Free Radio Facts“ and information on how I can get a FREE 
1000 mile Radio Set. 


1 
4aDb0o n.8 „„ 


1... —. ee STATE...... 


DESIGNED ESPECIALLY FOR 
RADIO RECEIVING 


We are Manufacturers of Fine 
Furniture and we sell direct to you 
with only a small factory profit. 

A handsome hardwood hand-rubbed 
mahogany or golden oak finished 
Radio Table. Size of top 20x34 
inches x 31 inches high. 

Conceals A & B batteries. Small 


drawer holds Tools and accessories. 
PRICE, FREIGHT PAID, East of Mississippi 
00 


j); 8 18. 
FREIGHT PAID to Rocky Mt. States. . . 20. 00 
FREIGHT PAID to Pacific States....... 22.50 


Cash with order. Prompt shipment. 


CABINET PRICES REDUCED! 


Hardwood, hand-rubbed mahogany 
finish. Hinged top. 


Panel Size Depth Price 
6 X 7 in. 7 in. 2.25 
6 x 101: in. 7 in. 2.50 
6x 14 in. 7 in. 3.00 
6x 21 in. 10 in. 3.75 
7x18 in. 10 in. 3.50 
9 x 14 in. 10 in. 3.50 
12 x 14 in. 10 in. 4.00 


POSTPAID, East of Mississippi 
River. 

POSTPAID to Rocky Mts. states, 
add 25 cents. 

POSTPAID to Pacific states, add 
50 cents. 
Cash with order. Prompt shipment. 


Send for free catalogue of Radio Furniture. 


THE SOUTHERN TOY CO. 
HICKORY, NORTH CAROLINA 


Please refer to POPULAR RADIO when answering advertisements. 
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The compact, panel mounted set is the established practice of today. It 
is no longer considered good design to construct a set that will operate over the 
entire commercial radio wave length range. The popular set is one designed 
particularly for broadcast reception. There are many circuits that may be used 
and the enthusiastic radio man usually desires: to try several at least. 

Standard, guaranteed parts designed particularly. for the broadcasting band 
of wave lengths enable the experimenter to get the maximum results when new 
circuits are tried. The General Radio Company products, with a decade of 
proven quality, insure the results you desire. 


TYPE 268 


VARIO COUPLER 


In order that General Radio products may be used throughout on your set 
a new vario coupler has been designed. This instrument is compact, rugged, 
has low losses, and a wide wave length range. The forms are of bakelite, not a 
substitute compound, the bearings are tight and very smooth running. The 
stator is provided with a center tap. Like every other General Radio product 


it is fully guaranteed. 
PRICE $3.50 
Send for Bulletin 917-U 


GENERAL RADIO COMPANY 


Massachusetts Avenue and Windsor Street 


CAMBRIDGE 35 MASSACHUSETTS 


Please refer to POPULAR RADIO when answering advertisements. 
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CoiL VARIOMETER BinoincPosts DETECTOR UNIT AMPLIFYING UNIT 


6 44 
1 


— 
. q= ` 
| 
. 
(3 
+ `a ä >» 
— — al 
8 €; -| g 
= J 
i 
d . 5 
1 : 
8 S — N ™,_ - 
b 1 , * : 
‘ . 1 ~ 7 * f > _ 
~ \ 
>. ~ — X ANS 
— — i ps A : 7 4 
> | < 
Y3 f 
t — i ` ‘ 
« 2 » q a A] ~~ 
z — ~ 
— ` m ¹·1¹˙ —dmö 
i - — e Í . M 
i í y A” 
' f » hi ‘ 
] i » 1 j AY 
We aas ' 1 S — 
- » 2 . hd - 


N ` - 
— iga ə 0 a 
— ~~—C™ TE SRS TH SPE 
- ay a. 1 — [$ Pho } 
| ® 
elo] 


CONDENSER 


Panek Switch  RxHEOosTAT-SockeT Unit Ampuirying Unit #1 


Tuned Wave Trap Radio Frequency 


Receiver 


BUILT ON FAMOUS COPP CIRCUIT No. 4 


1 Stage Radio-frequency—2 Stages Audio-frequency 
Efficient for all wave-lengths from 200 to 700 meters 
Range up to 2000 miles 


Any person can build the above set with A-C DAYTON Complete Units 


$43.35 


Units packed complete in one carton with wiring diagrams, 
photographs, instructions, etc., for complete installation. 


| 
SEE YOUR DEALER OR WRITE US DIRECT 
We manufacture a complete line of Radio Parts and Units—Catalog on request 
| 


THE A-C ELECTRICAL MFG. CO., Dayton, Ohio 


Makers of Electrical Devices for over 20 Years. 


We Offer Cash for Your Spare Time 


MIL. the little coupon today. It will POPULAR RADIO, Dept. 36 
mean money to you. 9 East 40th Street, New York City 


For every subscription to Poputar RADIO Please tell me how I can make money 
in my spare time taking subscriptions to 


that you send us, we will reward you liber- PoputaR RADIO. Send along a sample 
ally in cash commissions. copy for me to work with; also other 
: ; ; necessary su : 
Many of your friends and acquaintances will be EETRI AREER 
glad to subscribe to PopULAR Rapio when they see 
what a helpful and interesting magazine it is. You NAME oop ͥ r ³² weeded ⁵ ⅛ðù Re ĩðͤ eels 
can do your friends a good turn and at the same 
time make money for yourself by taking their sub- 
scriptions for PopULAR RADIO. Apr ]ð Vj OER 6 ĩðâAĩ ea ES 


Mail the coupon today for full particulars and a 
free sample copy 


Please refer to POPULAR RADIO when answering advertisements. 
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OTHING about a radio set is so absolutely essential 

to satisfactory receiving as good batteries. Sustained he 
voltage, slow, even discharge, ample capacity, utmost COUPON 
quiet, long life—these are important. Don't be satisfied facts about bat 
with anything less than Westinghouse Radio Storage de 
Batteries. They are built to meet the most exacting re- 
quirements of radio broadcast transmission and reception. 
And they last! Thoroughly insulated against current 
leakage. Easily recharged. A size and type for every 


radio need. 

Westinghouse Gm Radio Batteries have one-piece clear glass cases, 
with glass cell partitions and high glass plate rests (deep sediment spaces). 
“A” Batteries in 2, 4 and 6 volt sizes. 6-volt size made in rubber-case types too. 


“B” Batteries in 22-volt units—regular and quadruple capacities. C“ Batteries 
in 6-volt units. 


WESTINGHOUSE UNION BATTERY COMPANY, Swissvale, Pa. 


WESTINGHOUSE 


[ee eee ee ne eee 


3 Union Battery Co. | 
! Swissvale, Pa. | 


Send me Westinghouse Radio Battery 
| Folder A-3-B. | 


A, “BY and “C?” j e | 
BATTERIE 


Please refer to Pop L AR RaDio when answering advertisements. 
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For All Batteries | 


Longer distance and clear signals are 
the pleasing results which you can be 
sure of when both the A and B batter- 
ies of your radio set are storage batter- 
ies. No other source of power for radio 
equals the storage battery. 


The Valley ABC Battery Charger is so 
simple and so easily operated that it 
makes storage batteries the most con- 
venient and inexpensive source of 

ower for radio. Enjoy radio at its 

est. Use storage batteries and charge 
them with The Valley ABC Battery 
Charger. 


Charges 2-volt peanut tube batteries, 6-volt A 
Batteries, 6 and 12-volt automobile batteries, and 
1 to 4 B batteries. Bakelite panel, glass sop. 
Harmonizes with any receiving set. At good 
radio shops. 


VALLEY ELECTRIC CO. 
3157 S. Kingshighway - St. Louis, Mo. 


© READY BUILT 
Mae, 1,500-mile range attained 
Sr in favorable weather with Atlas 
Wirard Single Tube Radio Set. 
Wonderful selectivity - clear tone 
reproduction — brings you melo- 
dies, music and market reports. 
Dials log with accuracy of a 
Neutrodyne. 
One ATLAS WIZARD Radio Set 
completely built, to one person in 


VALUE 
each community, only $19.95. 
Don't fail to take advantage of 


7 
this amazing offer. Name and ad- 


e dress brings set complete by ex- 
er, mahogany finish; press C. O. D. You take no risk 
Head Phones; Vacuum go order this Radio wonder today. 
Tube; A&B Batter- ATLAS CUT RATE RADIO STORES 
jes; Aerial; Ground piv. 21, 345 S. Clark St., Chicago 
Wire; Instructions. Send 35c in stam efor Atlas Wizard Blue- 
READY BUILT print. Big Radio Catalog FREE, 
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Registered U. S. Patent Office’ 


VOLUME 


The Supertran TALKS while other trans- 
formers whisper! The reason for its enormous 
sound amplification lies in the skillful en- 
gineering 
design, — 
the result 
of years 
of inten- 
sive re- 
search 
and study. 


WM 


Price 


86.00 


These trans- 
formers are 
Pal ' =e, specially de- 
=n Signed for the 
Neutrod yne 
gss Set. 


Can be used with any amplifying tube 
on the market with excellent results 


At your dealer— or direct by mail 
on receipt of purchase price 


FORD MIOCA CO., Inc. 
33 East 8th St. New York 


EASTERN COIL SETS 
th. COCKADAY — 


D CIRCUL -~ 


Standard, 
and in 
Universal 
Use 

due to their 
Proved i 
Efficiency 
in this 


wonder * 
circuit = (4 Circuit Tuner) E. 


Made as per specifications of Mr. Cockaday. D' Coil 
bank-wound. 
Complete assembled Set of B,C and D Coils on GENUINE 
BAKELITE TUBING, wound with #18 double silk $ 425 
COVETED QUE . a Orc dasa 1 
Original and new improved hook-ups with material lists FREE 
with each set of coils. 

1 . 80 


Genuine Lavite Resistances, 48000 ohm, each.... 8 
These resistances control the tome of the Cockaday Circuit and 
eliminate all transformer distortion; modulating the tone after 
the fashion of the best of phonographs. 


Mail Orders Filled. Dealers Communicate. 


EASTERN RADIO MFG. CO. 


22 Warren Street, Dept. P.R. NEW YORK, N.Y. 


Please refer to POPULAR RADO when answering advertisements. 
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aynes-Griffin. 


DIO SERVICE, Inc. 41 West 43rd St., N, Y. City 


NEW AND IMPROVED 
RADIO APPARATUS 


Designed by A. J. Haynes 


Mr. Haynes has made many valuable contributions to 
ar Featured in sp a ertisement are four pieces 

apparatus designed and perfected r. Haynes 
after extended research. Each of 3 represents 
an invaluable contribution to the art of Radio. 


Coupler 


83.50 


An indispensable adjunct for those 
who want the best results from the 
most advanced circuits. 


quiremen 
treme low mini- 


q and stability 
mum capacity -~ j Supplied with necessary leads al- 
R transformers of this type. Haynes- 
and maximum ca- Griffin Input Transformer also, $4.25. | ready attached. 


pacity of exactly .00023 mfds. No 

other condenser is exactly like it—no 

other achieves exactly the right balance 

between perfect selectivity and over- 
tical adi 


— ——49³ —ͥL[„/ k ee eee re — — 


The Haynes Bank Wound 
Vario-Coupler 


ee 2 22 


Bradley leak 4 ))) ³⁰(ç0•¾³»Vyuãĩ ĩ ied yids 85 
Ampar id-dens ern e EN RR Rene Soe 8 1.25 


ee I U U n ee SL | 


SEND FOR COMPLETE PRICE LIST 
Located in New York City, the headquarters of the S 
ber of turns on the secondary. Bank | radio industry, Haynes-Griffin is always first in mar- / 
3 eee keting new and improved apparatus. Z 

Our new price list—just off the press brings / 
you up-to-date in radio. Everything that's Haynes- 


FOR RADIO new in radio included. Mailed anywhere Griffin 
EXPERIMENTERS upon receipt of 4c in stamps. Use the „ 145 W. 45th St., 
F. and K. .0005 Microtune handy coupon. . New York City 
Vernier Condenser.........$5-80 | | Parcel Post Prepaid in U. S. any- Send me at once 


NA meg grid leak — 30 


005 fixed condenser with 
transformer mounting... .60 


Fada Socket (Standard). 1.00 


where east of the Mississippi River. ye complete price list of 


New York’s . new and improved radio 
Largest Radio Store apparatus. I enclose 4c 


, in stamps for same. 

HAYNES-GRIFFIN RADIO SERVICE, Inc. ,% 
Mail Order Dept.—145 W. 45th ST., N. Y. City . 
Retail Store —41 W. 43rd ST., N. Y. City 


EPF ²˙ v A ³⁰¹ aa a a aana 
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“The 
Best Built 
Set in 
America” 


R-212 


Embodying the Hazeltine Neutrodyne circuit in an improved 
form as to neutralization, workmanship, quality, 
appearance and efficiency of operation. 


Lice ised by I. R. M. Inc., . + — 
e Radio Service Laboratories, 1000 11th Ave. Asbury Park, N. J. 


N 


Five - Tube FADA I Parts! 


AVEN’T you often wanted a REAL Neu- 
trodyner Everyone is using this Kin 
of Circuits to enjoy trans-continental an 
trans- oceanic pro- 
grams! Mahogany Cabinet 


Having specialized in the Neu- 
trodyne since ita Inception, we Free! 


unqualifiedly guarantee nstound- 
ing results using the ORIG- 
T FADA  Xceutroformer 
. 2,000 miles on a loud e 
8 akor 500 mile stations only 


Veterans 
Demand 
“Dependable 


TRIMM HEADSETS 


“Professional” $7.65 „% Dependable“ $5.00 
Positively the only hoadset on the market sold 
with a lifetime guarantee that covers every detail 
of materials and workmanship, excepting only 
cords and shells which cannot be guaran 
against breakage if dropped. Absolutely no charge 
AT ANY TIME for repairs, replacements or re- 
magnetizing. The headsets to buy and to sell. 


See! Hear! These 
TRIMM LOUD TALKERS 


All fitted with Special TRIMM jumbo size 
talker unit 


ACOUSTICOLA Phonosraph une $10.00 
ACOUSTICOLA » jomposition 22.50 
ACOUSTICOLA GRAND 35.00 


with cast aluminum horn 
Write for folder. Or order samples with privilege 
of return after 5 days examination and test 


TRIMM RADIO MFG. CO. 


Dept. 59, 24 S. Canal St., Chicago 


‘loca 
Hundreds Of our clients praise 
the PEREFECTION-FADA re- 


nine oi. All the parts are 1 
yours at $70.50—In additlon we Built for You 


give you a be autiful mahogany e 
cabinet—FREF! F R E E 


Don't hesitate! Own a Nentrodyne now! If you are 
afraid of tackling the job--we will build it for you- ant 
without charge of any kind, at the same price, $70 56 
Everything guaranteed! Accessories not ineiuded. 

Our Six-Store Organization 


Guarantees You Satisfaction 


PERFECTION RADIO CORPORATION 
119 W. 23rd St. New York City 


2 | pen 
LOOK FOR TU R N =a IT PROGRESSIVE 


THIS SIGN ADJUSTABLE DEALERS 
Wherever it is dis- are finding TURN-IT 
=| GRID LEAKR R 
an active dealer sell- 185 There ie num- 
ing our quiet, non- PERFECT FITS tive demand for grid. 
carbon, 100% effi- GRID STANDARD leaks—and_ the 

- cient grid leak. 75c, CONTROL MOUNTS TURN-IT meets 


from dealer or man- every demand. Write | 


ufacturer. 555 Cleamess- ~Selectivity ir details. 
Cuas. E. BONINE and Volume 20 So. 15th Se. 


PHILADELPHIA ` 


mm YOUR SET DESERVES ONE a — 


Please refer to POPULAR RADIO when answering advertisements. 
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Just like being there yourself 


| 
ST like being in the same room—when your favorite 
| violinist plays. You miss none of the wizardry of his art, 
| if you listen-in with Murdock Radio Phones. You get it all 
—the rich resonance of the high and low notes and the subtle 
shading of the softer tones. Everything is reproduced 
clearly and with wonderful volume. 


Perfect construction and diaphragm adjustment 


| the 5 

| The magnets in The seating and clamping of 
Murd build up volume ocak the e ira is an 
—and the ecnaltive. perfectly ad- feature of the Murdock. This 
ju into ustment prevents due 
clear, natural to vibration. 


May be worn for hours without discomfort 
The Murdock may be wom’ SEND FOR FREE BOOKLET. 


fatigue. Ear are moulded you our helpful booklet, The Ears 
‘and exclude outside Of Radio.” detail 


pte TRC Sy MULTIPLE 
is effective 

For 20 Murdock has jack permits the use of one to four 

: phones at the same time. Get one. 

the Murdock standard of Announcing the Murdock five 


quality and price as the best meas- tube Neutrodyue Set. (Illustrated 
io phone value. Buy a above new type at l 
of radio sph alue. ). See this 


Ave 
your receiving set. They are sea Branch : Chicago 
can’t get out of adjustment. fully guaranteed. =- and San 1 N 
ap ab ab — @ Ge AD — — — — — — Gb — — — — ew — 


WM. J. MURDOCK co. 


371 Washington Avenue, 
Chelsea, Ree 


Gentlemen: Please send me, without obliga- 
tion, your free 8 “The Ears Of Radio.“ 


MURDOCK 
RADIO PHONES 


Standard since 1904 


Please refer to POPULAR RADIO when answering advertisements. 
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Spin All Nuts on— 


JTS SO EASY now—assemble any radio 
hook-up iñ half the time—make connections 
leakproof as soldering with Stevens Spintite 
Wrenches. 
Fit all radio nuts. Hollow stem goes over 
projecting screws—hex socket gets full grip and 
rotects nut—ebonized handle for comfortable 
everage—cinch to reach difficult places. All 
sizes from to % inch. 


STEVENS & CO., VGA 


Toolsmiths since 1899 


SEND 81.00 
For set No.71 
illustrated 


Sizes yg and wes 
16 in. for phone 
jacks, 65c cach. 


—probably more, by using R.P.C. famous 


NON-MICROPHONIC 
You Cannot Hear Them During Tuning 


23-PLATE 
CONDENSER $1.50 


MOULDED BAKELITE 
VARIOMETER, $5.00 


Scientifically accur- 
ate for long distance 


tuning. Moulded of 


Mahoganite Bakelite. 
Non-Microphonic! 


Affords precise cali- 
bration at all wave 
lengths. Mechanic- 
ally rugged. Elec- 
trically correct. 


Non-Microphonic! 


Guaranteed to Satisfy’’ 


RADIO PRODUCTS CO. 


Westport, Conn. 


U.S.A. 


PORTABLE 
RECTIFIER 


“The 
Battery 


Charger 


Without 
a 
Weakness” 


N old stand-by made according to latest radio improve- 
A ments. A5 amp. maximum cha rate. Number 
of contacts reduced to one. Free and sti 
eliminated. Quiet in operation. Almost total absence 
sparking. Connect to any 110 volt A.C. lighting circuit. 
Cannot be used incorrectly nor harm plates. 
$16.00 


THE 
STERLING MFG. COMPANY West of Rocky 
2843 Prospect Ave., Cleveland, O. Mountains $17.00 


Distance & Volume 


are found in 
RayCoils 


RayCoils A“ for 
einartz, 
Coils “B” for R 
and Ultra Audion 
Circuits, RavCoils 
“C” for RCS, Ultra 
Audion and Tuned 


Neutralizing Cir- 
cuits 4 & 5 Tubes. 


Use the RCS Circuit with or without 
Radio Frequency for Simplicity in opera- 
tion and results. Not equalled by any 
set for volume and distance. 


oils in Separate Box 
With Wiring Diagram 

Working Blue Prints of four sheets 12 x 18 of all 
standard circuits, such as The Variometer, Rein&rtz, 


RCS one and three tube sets and five tube Neu- 
tralizing Circuit 50 cents a set. 


We also carry a complete line of Carter, Howard, 
Kellogg, All American and Trimm parts. 


If your dealer cannot supply you, we will mail direct. 
R. C. SCHOONHOVEN 


Major Q. M. R. C. 
ELGIN, ILL. 
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TRADE MARK 


Radiokeproducer 


= æ 
isten i 60 — 

Enjoy radio broadcast music and voice 
as faithfully reproduced with a Perfectone, 
the connecting link between radio broad- 
casting and its satisfactory interpretation 
in the home. 

As the name implies, its perfect tone 
enables the radio audience to visualize 
the performers and to feel their presence. 

The Perfectone has volume bevond the 
merrymaking of your guests, yet its tone 
may be softened by an adjustable volume- 
control feature. 

The Perfectone is pleasing in appearance, 
and when used with a Neutrodyne, Regen- 
erative, or in fact any tube set of sufficient 
energy, gives remarkable reproduction. 

Before you purchase a loud speaker at any 
price, listen to the Perfectone. 


-> PERFECTONE 
RADIO CORPORATION 


490-C Broome Street 
= New York 
` 


BROADCASTING IS THE UNIVERSAL STAGE—YOUR ARM CHAIR A BOX SEAT 


Please refer to POPULAR RADIO when answering advertisements. 
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RADECO 
Safety F uses 


Are protecting countless 
Radio Tubes 


DEALERS 
Add this profitable sales maker to 
your line and make satisfied customers. 
If you are not handling this fast sell- 
ing specialty write us at once. 


RADIO EQUIPMENT CO. 
New England’s Oldest Exclusive Radio House 
20 Stuart St. Boston, Mass. 


$ 


A phone plus a 


FIBERTONE 
makes a beautiful 
musical instrument 


The highest tonal quality undisturbed by 
either metallic noises or distortion is best 
obtainable with a fiber horn. This one 
factor is the reason for Fibertone’s popu- 
larity. An low price for such fineness 
le a sensation of the radio world. The 
beautiful crystalline finish of the Fibertone 
fite it for any place where the finer things 
of the home are seen. 


If your dealer cannot supply you write 
irect. 


FIBER PRODUCTS COMPANY 
34 Orange St. Bloomfield, N. J. 


FIBERTONE 


RADIO 


A Om 62 BS 
6 e „ „„ @ 


MUDDI 


= 


—. 


A Pleasant Surprise Awaits the User of 
the A.C.H. Sharp Tuner Dials 


Why the ACH. is different 
3 in. DIAL = 4e#> 


Ain. DIAL 248 


Will improve any receiving sei, making difhcali iuning easy 
Money 5 Guarantee 
Price 8-inch siso. . . . $2.6 Price 4- inch size... . 86.00 
Regular 1 aI aie e Go each extra 
Extra Advantage of the A CH 


. Can be attached or removed from any instrument. 
Rough tuning same as any dial. 
Movement so fine that the eye cannot detect but the ear can. 
Automatically locks instrument so no jar can disturb it. 
Dial grounded reducing the body capacity to a minimum. 
Special dial 2 graduations where ordinarily one. 


MAIL ORDERS SENT PREPAID IN U. S A. 


A. C. HAYDEN RADIO & RESEARCH ar 
25 E. Battle St., BROCKTON, MASS., U. S. A 


For Better 


Receiving 


Elgin 
Precision 
Condensers 


Accuracy in your con- 
densers means better 
resultsin your receiving. 
Elgin Precision Con- 
densers are accurate. 
Permanent accuracy 
_and rigidity are built 
into them. 


CDE i 
5 . 
7 8 
( — 
i a 

ve A 

i 3 


Fully Guaranteed 


Size Capacity Plain Vernier 


3 Plate .000063 M. F — 
11 Plate 00025 M. F. 2.40 4.00 
17 Plate 00035 M. F. 2.75 — 
23 Plate 0005 M. F. 3.00 4.50 
43 Plate 001 M. F. 4.00 5.50 


diameter composition dials, SOc extra 


See your local dealer. If he cannot sup- 
ply you send his name with your order to 


The Elgin Tool Works, Inc. 
69 N. State St., Elgin, Illinois 
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Controlled Reception 


Tune out Local Interference 


The Accuratune is not a mere dial, but an actual 
micrometer tuning control ten times more efficient 
than various tuning devices. With any good con- 
denser, the Accuratune action is so precise that local 
stations can be tuned out completely, and station after 
station brought in that you never received before. 

Even a person with little knowledge of radio can 
easily tune a receiver with the precision and accuracy 
of a radio amateur. 

The Accuratune is designed for both coarse and fine 
tuning without the use of vernier attachments. Fits 
standard condenser shafts. 

This unusual tuning efficiency amply repays you 
for the slight addition in cost over ordinary dials. 


Price $3.50. 
THE MYDAR RADIO COMPANY 
9-B-Campbell Street, Newark, N. J. 


CCURATUNE 


MICROMETER CONTROL 
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This Big 
100-Page 
Handbook 


FREE 


They’re Going Fast! 


Popular Radio’s New Book 
“How to Build Your Radio Receiver” 


The most complete and authoritative collection of 
material yet published in book form on how to 
build and operate various types of radio receiving sets 


HE first edition of PopuLar RADIO's new 

100-page handbook, edited by Kendall 

Banning and Laurence M. Cockaday, 1s 

fast becoming exhausted. It can be given away 
free, for only a limited time longer. 

So great has been the demand for this new 
handbook, How to Build Your Radio Receiver, 
since its publication was first announced, that 
now after only 60 days it is necessary to plan for 
a second printing. 

Therefore it is very doubtful how long this 
most liberal introductory offer can be held open. 

This book is the most comprchensive and 
valuable contribution of its kind ever published 
for the radio enthusiast who, wilh or without 
previous technical knowledge or training, wishes 
to construct a radio receiving set of his own that 
will mett his every requirement. 

“How to Build Your Radio Receiver’ gives 
complete specifications for the construction of 
seven separate and distinct receiving sets—cover- 
ing the most amazing range and variety of cir- 
cuits, from the most modern simple crystal set to 
the famous Super-heterodyne (see opposite page). 

All working details are given—the list of parts 


required and their approximate cost; complete 
hook-ups and circuit diagrams and how to read 
them; illustrations making all points clear, and 
simple instructions on how to assemble, mount, 
wire and operate each set. 

Nor have any helpful pointers been omitted. 
In this new book edited by Mr. Banning and Mr. 
Cockaday, you will also find scores of valuable 
hints and suggestions about aerials, how to select 
your parts, how to install your set, tips on tuning, 
and how to learn the code. 

In all, a book you will not want to be without— 
one that will be worth many dollars to you. 
Yet, if you act at once, it will not cost you a 
penny. We will send you a copy of this valu- 
able handbook absolutely free with a year’s sub- 
scription to PopuLar Rapio at $3.00. If you 
are already a subscriber, you may renew or ex- 
tend your subscription for an additional year and 
still secure one of the first copies of this valuable 
book absolutely free. 

The Coupon printed at the bottom of the op- 
posite page provides a convenient means for you 
to secure this big cloth-bound handbook free. 
But you must act quickly! 


Please refer to POPULAR RADIO when answering advertisements. 
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Seven Remarkable Receiving Sets 


Illustrated 


ACH of the sets described in PopuLAR Rapto's 

new book has been selected as the most ideal of 

its kind—for distance, selectivity, tone, voiume, sim- 

plicity of construction, ease in tuning, reliability and 
general all-around satisfaction. 

You will find sets employing both crystal and 
vacuum tube detection, with regenerative amplifica- 
tion, audio-frequency amplification. ‘push and pull“ 
power amplification, radio-frequency, compensated 


A $5 Crystal Set 


The simplest up-to-date set for local broadcast re- 
ception. pproximate range, 15 mules, though dis- 
tances up to 400 miles are not extraordinary. Gives 
clear signals on headset without distortion. No oper- 
ating cost whatever. 


The Haynes Single Tube Receiver 


An efficient set that may be made by a novice at an 
approximate cost of only $15 for parts. Simple to 
tune, selective, good audibility. Long distance range 
up to 1,000 miles on earphones. Six-volt storage but- 
tery and 22'% volt B battery required, or may be 
adapted for dey cells and dry cell tubes. 


A Two-Stage Audio-Frequency Amplifier 


This instrument may be added to any set, crystal or 
tube, to strengthen the received signals so that they 
will operate a loud speaker. It is easy to construct, 
efficient. and costs only about $15 for parts. Operates 
on the same A“ battery that is used on the vacuum- 
tube detector unit. 


The Cockaday 4-Circuit Tuner 


A 3-tube set, famous for its high selectivity and 
beautiful tone. So neat and compact that it may be 
kept in a bureau drawer. Cost of parts about $40. 
Receiving range approximately 1,500 miles on a loud 
speaker. Operates on 6 volt storage battery and two 
45-volt B” batteries, or may be adapted tu dry cells 
and dry cell tubes. 


Diagramed 


Described 


radio-frequency and intermediate wave radio-fre- 


quency amplification. 

You have your choice of crystal, one-tube, three- 
tube, five-tube, six-tube or cight-tube sets—the 
broadest selection anyone could ask for, all clearly 
illustrated, charted and explained in the simplest 
possible terms. 

Here are the actual receiving sets described in this 
new book, How to Build Your Radio Receiver“: 


A 5-Tube Tuned Radio Frequency Receiver 


Two stages of tuned radio-frequency amplification, 
detector, and two stages of audio-frequency amplifica- 
tion are here employed so that the possibility of ‘oscil- 
lation and re- radiation“ is climinated. The set can be 
operated on a loop antenna and may be built at a cost 
ot only $80 for parts. Six-volt storage battery and 
two 45-volt B“ batteries required. Range about 
1.000 miles on loop or indoor antenna, and 2,500 to 
3.000 miles on an outdoor antenna. 


The “Improved” Cockaday 4-Circuit Tuner 


Probably the most important contribution yet made 
to the equipment of the radio fan. A compact S-tube 
set with a receiving range of over 3,000 miles. Cost of 
parts about 370. Wavclength range from 150 to 675 
meters. Autumatic tuning and power amplification. 
Maximum volume of sound, excellent re production 
and no interference. Requires a 6-volt A! battery. 
three $5-volt “B” batteries, one 227½-volt B“ battery 
and a 9-volt C“ battery. 


The Regenerative Super-heterodyne Receiver 


More sensitive. more selective and more simple to 
tune than any other 6-tube receiver yet developed. 
three-section, 6-tube set employing the Haynes Single 
Tube Receiver as tuner. May be further extended to 
a four-section, 8-tube set by the addition of the two- 
stage audio-frequency amplifier. The cost of parts 
approximate $05. Range of 3,000 to 4,000 miles on a 
loud speaker. Has been called the Rolls- Royce" of 
radio receivers. 


As a special introductory offer, for a limited time only, this book will be given 


FREE with a year’s subscription to PopULAR RADIO at $3. 


Simply mail your remit- 


tance with the handy coupon below, and a FREE copy of “How to Build Your Radio 


Receiver“ 
at once. 


will be sent you, postage prepaid. Your subscription will be entered 


a a aaa irae) 


This Coupon Entitles 


PoputaR RADIO. Dept. 35, 
9 East 40th Street, New York City. 


Radio Receiver,” edited by Kendall Banning and L. 


of charge. 


NAME... 


(No extra for Canada. 


Please send me, postage prepaid, a FREE copy of Poputar R ADIO’ <s new handbook. “How to Build Your 
M. Cockaday. 
PorvLar RADIO which entitles me to this big cloth-bound book (size 755 by 114 inches) absolutely free 


FCC 


‚— . ꝙ9 „ · 


FFFFFPCCCCFCCCCCCCCCCCCCCCCCCCCC A E dates 


na 8777717171173 


Foreien countries 50 cents postage extra). 


You to a Free Copy 


r enclose $3 fora vear’s subscription to 


Please mark here 


Indicate by a circle whether 
vour sabseription is new (N). 
renewal (R). or an extension 


of your present subscription 
(J.). 


N R E 
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Amplify the MODERN way! 


SPEAKER 
$18.50 $4.50 


ROVALF OIE” 


KING OF ALL 


“Push-Pall’’ 
Amplifying 


Transformers 


A complete loud speaker of 
superior qualities. Will 
reproduce music or speech 
with no distortion. 


No extra batteries re- 
quired. Will operate at 
one or more stages of am- 
plification. 


for those who demand more than has heretofore been 
secured from audio frequency amplification. Used in 
addition to one or twu stages of audio. When used as 
second stage. quality of tone is considerably clanhed 
with a0 perceptible increase in volume. but with dis- 
tortion due to harmonics entirely eliminated. Used 
as third stage, tune and quality of reproduction are not 
only improved but arnplification is also greatly increased. 

Two Modern Push-Pull'“ Transformer and two 
standard amplifier tubes, preferably of UV-201-A or 
C-301-A type are necessary for one stage of Push- 
Pull“ amplification. This is used in connection with 
a one or two stage standard audio frequency amplifier, 
For the moat satisfactory operation a separnte B““ 
battery of 90 to 112 volts is use l. All information and 
wiring diagrams sent upon request. 

Modern Standard Audio Transformers 

are also made in 4 to 1 and 10 to 1 ratio. The 4 to 1 is recom- 
mended for use for 2-stage amplifier. The 10 to 1 is espe- 
cially recommended for all reflex circuits where a higher sec- 
ondary reactance helps maintain the equilibrium in the circuit 
necessary for effective operation. e audibility amplifica- ~ 
tion curves of these transformers are practically fint. Mod- 
ern Standard Transformers are guar- 
antoed to give perfect satisfaction. 
Can be with all standard tubes. 

If your jobber or dealer can't supply 
you, write us giving his name. 


The Modern 
Electric Mfg. Co. 
Dept. 703 Toledo, Ohio 


Comes complete with 6 
foot cord. 24” . igh— 147 
bell—Crystaline Finish. 


A highly sensitive pair of 
receivers for the amateur 
or professional — for long 
distance or local broadcast- 
ing, also very comfortable. 


Royal Electrical Laboratories 
Dept P. R., Newark, N. J. 


oak < 
ral 


e. 16] FROST: FOURS. : 
\ Drawn aluminum g It stands All 
5 : 
Speelal head 3 00 : kinds of abuse 
NE bana. . . 422 
N.. 171 FROST-FONES. : This incomparable radio pane! material 
pa Sr oe na Nee l never changes its shape or super-resistant 
but 3,000 chm n PE qualities. It cannot warp, swell, melt, shrink 
e ; or split. It is absolutely unaffected by water, 
M. 162 ; 5 oil, steam, heat, cold, solvents, high voltage 


FROST ONES : 
Composition shells : ozone or any weather condition. 
and caps, improved : 


dcsigo Sni ran : e oa 
“ise |] bakelite-dilecto 


No. 172 FROST-FOMRS. Fi (A Laminated Phenolic Condensation material} 


moulded BAKELITE [IE 

moulded BA I : Makers of the highest type radio apparatus are partial to 
shells and caps with moul- : panels of e Builders of home-made sets, too, 
ded in terminal block and ; use this material to achieve surpassing results. Tremendously 
specialimproved $600 : tough vet not hard to machine. Dealers will show you how 
design. 3,200 ohm . — : to get it cut and drilled. 


Your neighborhood dealer : 
handles FROST-RADIO : THE CONTINENTAL FIBRE Co. 


HERBERT H. FROST, Inc. : Factory: Newark, Delaware 
154 West Lake Street a : Services on  Bakelite-Dilecto (also Continental- 


CHICAGO : Bakelite, Conite, Contex and Vulcanized Fibre) from 


New York Kansas City, Mo. 5 New Vork. Woolworth Ridg. Chicago. Wrigley Bldg. 
5 Pittsburgh, 301 Fifth Ave.. San Francisco. 75 Fremont St. 
Los Angeles. 307 S. Hill St. Seattle. 1041 Sixth Ave., So. 
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The RADIOCEIVE 
Loud Speaking Unit 


F YOU are not getting the best results with your 
present Loud Speaker Unit in either a horn or 
phonograph, try a Radioceive UNIT on our cheer- 

ful money back guarantee. 


Thousands of delighted users, with many individual 
repeat orders. 


Can be adapted to fit all the leading Horns and 
Phonographs. 


Latest Model complete $ 00 
with 5 foot cord and 
® 


rubber coupling. Price 


The Radioceive Mfg. Co. 


Specialists in the Manufacture of 
eadsets and Loud Speaking Units 


369 Jelliff Avenue, Newark, N. Js 


a * 
nit complete. Can be used wich ot 
* without Rubber Coupling. 


“Showing Unit on phonograph arm without 
Rubber Coupling. 


ss i it in hora, using R 
Showing Unit Ab 1 € Rubber 
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RUBBER. CASE 


‘Crammed full of 


Electrical Energy” || Wariotransformer 


The No. 8 Twin Radio Special is the last word in A variable radio frequency transformer 

dry battery development to insure long lasting ser- 

vice on radio apparatus. 

Increased capacity insured by large internal zine plate construc- Only one of eight standard HARD RUBBER 
tion. Also positive assurance of voltage maintenance. moulded tuners. 

By placing the zinc on the inside of a rubberized ` Í 

container, maximum: exhaustion of materials is Send for Literature and Diagrams 


I 1 
VF E to five times m = THE HOME OF MOULDED TUNER 


service than single round cells. SPECIALTIES 
TRY IT AND BECOME CONVINCED F 


If your dealer cannot supply, sent postpaid 95c each. ` L AN GBEIN & K AUFM AN 
ae TRIN DEY oe eee 88 654 Grand Ave. New Haven, Conn. 


BATTERY CONDUIT 


vY 


Full set A, B, C and D coils made exactly according 

to Coekadav’s specifications. Full size blue prints and 
illustrated instructions with each set. 
Materials for standard Four Circuit Tuner— panels, ccils, 
condensers, verniers, grid loak, vernier rheostat, socket, : 
jack, dials, switch, contacts, posts, busbar wire, spaghetti, = 
etc. (no tubes or phones). 


Complete for $11.65 


IMPROVED TYPE COILS Cat. No. 106 .. $1.20 


Double silk covered wire on Bakelite . $ .00 | 
Per Gets ie halter UD | 


Complete materials for 5 tube . 388.75 i 
Cockaday set 


Contains 5 separate cables. Each cable is made of 
| flexible copper wire, 16 gage, rubber and braided 
| cotton covering, and the five are covered with braid- 
|! ed cotton insulation. Each wire is coded, 2 for “A” 


All parts in stock. Get our price list. bat., 3 for “B” bat. 
Postage additional on all orders. 


Send no money. Order by post card, pay the postman. F R. MITCHELL CO. 
RADIO SURPLUS STORES | | 255 Atlantic Ave. Boston, Mass. 


HELENA, MONTANA 


i 22 r.. ôv—— 
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Improve your set 
with an 
Amer Iran 


STANDARD of EXCELLENCE 
for AUDIO AMPLIFICATION 


Type AF-6 
Turn ratio, 5:1 


OVER twenty years ago this organization equipped the 
stations of the Marconi Company with the large trans- E 

mitting transformers for the first commercial trans-atlantic 7 
wireless communication. 

The 22,000-volt transformer now doing duty at Radio 
Central, Rocky Point, L. I., is one of our latest installations. 

This long experience in transformer design and construc- 
tion has produced the Amer Tran. oi 

Its flat-top distortionless amplification curve assures a 
pure tone rendering of the full musical scale. 

It amplifies in one stage from 30 to 40 times in the flat 
part of the curve, depending on the tube constant—the 
amplification is approximately 5 times the tube constant. 


At your Electrical Dealer’s, or 
sent carriage charges collect. Price $7.00 


Send for Circular No. 1005 


American Transformer Company 


Designers and builders of radio transformers for over 22 years 
175 Emmet Street 7 Newark, N. J. 


rei 
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TUNING 


Patented 


The New Hartman Variocoupler 
with Spider Web Rotor 


Its small size saves panel space. Clearer recep- 
tion and maximum efficiency insured. Dead 
shaft has no capacity effect in tuning. Pig 
Tail contacts; no live brackets. If your dealer 
can’t supply you, write us. 


The Hartman Electrical Mfg. Co. 
33 East 5th Street, Mansfield, Ohio 


True Running Bearings 
For the Lasting Accuracy Of 


U. S. TOOL CONDENSERS 


An automobile is easy to steer and wears 
out tires the least, when its wheels run true. 
U.S. Tool Condensers are lastingly accurate 
and turn easier for the same reason—precise 
bearings. U. S. Tool Condensers are right 
in every detail. A new condenser for any one 
that is unsatisfactory. 


Perfect Insulation of LAMINATED CON- 
DENSITE CELERON End Plates. 


Write for Booklet! 


U. S. TOOL COMPANY, INC. 
116 Mechanic St. Newark, N. J. 
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Try This Perfected Loop 
AT OUR EXPENSE 


Picks out just the station you want. 
Reduces reradiation and interference. Fits 
into the smallest space. Entirely enclosed 
by Bakelite Shields with binding posts for 
various circuits. Send a postal, specifying 
the type you want to try. The money you 
pay the postman may be refunded anytime 
during the 10 days you try it out. 
Doesn’t cost you a nickel unless 
you find it what you want. No 
trouble at all. Just drop a postal 


NOW 

aA 700 meters) 6 equare—non-directional........330 
PEE Sere ee te 

7 AA a ORA eae 


Send for Bulletin 1-102 


V-DE-CO RADIO MFG. CO., Bert. F. Asbery Park, U. J. 


ESS ZZ 


Which Aerial — 
Wire or Ribbon? 


LALLA SSS 


OUR Aerial is a part of your 

Don’t blame your set for 

Receiver? unsatisfactory results. Nine 

times out of 10 the fault is in the Aerial. Try 

the sensational new TRANSCONTINENTAL “Rib- 

bon! Aerlal—adopted by Radio Engineers, broad- 

casting laboratories, and thousands of enthusiastic 

radio fans. It’s guaranteed to give clearer tone, 

bigger volume, greater distance, sensitiveness and 
selectivity or money refunded, 


500% better results with the 


sensational 
ih AW. 


— 
tae 
Res 
= 
yai 
— 
= 


weather proofed 
to resist corrosion, Based on scientific 
principle that broad surfaco increases re- 
ceptivity and amplifies the tone. > 

tube or e 


Complete, 
ready for use 
withsoldered 
snap hooksto 
fasten on to ezg as 
— with order, or C.O. D; for attract vi 
tn good radio stores, all over the U. 8. ig sales. go 


ACORN RADIO MFG. co., B 
Dept. 108 1806S. Racine Avo., Chicago busy. 
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GIVE YOUR SET A BETTER. CHANCE, 
ANU MAKE. GOOD o3 


GOOD WIRING MEANS HEAVY WIRE 


You can easily connect heavy wire to the 
special loop terminals on 


MAR-CO SHUR-GRIP JACKS 


Once wired into a circuit sturdy springs grip 
the plug, rugged sterling silver contacts carry 
the current. No better radio jacks exist. 


Made in eight styles. All insulated with 
formica. Finely finished and moderately priced. 


See them at your dealers 


Please refer io POPULAR RaDio when answering advertisements. 
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For Sturdiness and 
Accuracy Use 
Lombardi Condensers 


Premier “HEGEHOG” 
Audio TRANSFORMER 


The wonder of the Radio world. A more 
efficient transformer than you could ever buy 
before. And the smallest, most compact in- 
strument of its kind. About the size of an 


English walnut and yet ‘‘HECEHOG”’-is a 


wizzard for reprod 


construction. 


uction volume: tone quality 


Less distortion. 


teed. Ratios 1 to 3, 1 to 4, 1 to 5— 
1 to 10, $4.50. You'll want ee. 


50 
HOG” 1 our next hook- up. 
Our Fres B 


pects NO 
them fully. ` Send for it. 


” so get all the 
etin No. 92 gives 


Ask for and insist on HEGEH OG“ at 
your dealere 


Premier Plertrir Lompang 


3807 Ravenswood Ave., 


The 
“EZTOON” 


(Easy Tune) 


Radio Dial 


is two dials in 
one with a 40 to 
1 ratio. 

“EZTOON” dials 


make sible ver- 

nier adjustment of 
vario-coupler, vario- 

meter rheostat, 
potentiometer, or tic 

well as saving the expense of 
a second set of adjustable 
plates on condensers. 


The “EZTOON” gives unusual 
close tuning so essential in 
Heterodyne, Acmedyne, Neu- 
trodyne and tuned radio fre 
quency circuits. 
No panel holes to drill. Just 
take off old dial, slip on 
„EZ TO ON“ dial and tighten 
set screw. 
Sold under positive money- back 
guarantee. 
Ask your dealer. If he cannot 
supply you, we ship parcel 
t 37 dial, $2.00; 4” dial, $2.25. 
obbers — Dealers — Manufac- 
turers: Write for discounts. 


3236 W. Washington St., 


CHICAGO 


With 
“EZTOON” 


(Easy Tune) 
RADIO DIAL 
You Can 


bring in stations that here- 
tofore vou have passed up 
as impossible, 

Get and hold stations 

Use it on any and all 
types of receiving sets to 
obtain vernier adjustment 
unobtainable betore. 

Tune in DX stationa 
you never heard beiore. 

Obtain vernier adjust- 
ment of all tuning instru- 


8 within your set. "a 


BUTLER MANUFACTURING CO. 


Indianapolis, Ind, 


A rugged condenser built 


lightening a thrust plug caus- 
on an entirely new principle, 


tension between 
made to last a lifetime. ingt prope Lanen eea 
The tension is adjusted by degree tapered brass bushing. 


Also makers of coils and sockets. 
Literature and prices furnished upon request 


Lombardi Radio Mfg. Co. 


67 MINERVA ST. DERBY, CONN. 


iinom eee A o a E ERE, 


THE REFLEX 


“VARIOTECTOR” 


Fits Cup or Panel $1.50 Crystal Refills“ S0c 


@ “FIXEDETECTOR” 


TRIPLE SIZE—TRIPLE LIFE— 
TRIPLE POWER— 
Single Pyrite 55 Galena, 75c 
Twins, 90c; Triplets, 55 0 

**Vario-tenser’”’ oe 
Contact, 50c 
Guaranteed by Dealers 
Everywhere 


Foote 


Mineral Co. 
Mfrs. & Distrs. 
102 N. 19th St. Phila. 


oo Pioneers for 
y 50 Years 


Please refer to POPULAR RADIO when answering advertisements. 
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Broadcast Receiver — Type R-12 


Employing special Copp VARIO-SELECTOR constructed 
on Copp Circuit No. 

This Receiver combines Tuned Radio Frequency with a 
special selector device which gives to this set the require- 
ments necessary for perfect radio reception: 


Selectivity Volume Clearness Distance Ease of Tuning 


Wave Length Range — 200 to 600 meters 
Distance — up to 2500 miles 


Type R-12 is a 4 tube Set designed for satisfactory use 
at a reasonable price, both for cities where the nearness of 
Broadcasting Stations requires fine selectivity; as well as for 
suburban districts where selectivity is not as essential as 
clearness, volume, distance and ease of tuning. 

The VARIO-SELECTOR makes this set efficient for either 
Sharp or Broad tuning as conditions warrant. 

Broadcast Receiver Type R-12 is built of the highest grade 
materials using Bakelite insulation throughout, all contained 
in a beautiful Brown Mahogany finished Cabinet. 

Copp Circuit No. 5 is the fifth proven circuit developed 
and perfected by our Engineering Department under the 
direction of Mr. R. S. Copp, who built and perfected the first 
single ate regenerative Receiving Set, known as Copp 


Circuit No. 1 


Full information, with descriptive liter- 
ature, etc., will be mailed on request. 


The Price of Type R-12 . . . . . a. 898.00 
(Without Tubes) 


The A-C Electrical Mfg. Co. - - Dayton, Ohio 


Makers of Electrical Devices for over 20 Years 


Please refer to POPULAR RADIO when answering advertisements. 
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Just say 
OHIO 


Made in a factory devoted to the construction of 
condensers exclusively, Ohio instruments are designed 
to give absolute precision. Notice the cone-shaped 
adjustable bearings that insure smooth running 
Mounting lugs are insulated permitting shielded 
mounting without any losses. Rotor is double 
bonded for perfect conductivity 

The Ohio Condenser is a quality condenser and is 
fully guaranteed Dealers, jobbers and distributors, 
write for our proposition if you want your customers 
to have the best 


Harvey and Walton Mfg. Co. 


30 E. Front St. Cincinnati, O. 


Authorized Cockaday Coil 


Scientifically built of hard rubber 344” wall, 
wound with double silk covered non-shel- 
laced wire. Does not absorb moisture like 
ordinary coils. Gives low dielectric losses 
—low distributed capacity—low leakage 
losses—low conductor resistance. You 
get maximum selectivity, greater volume, 
sharper tuning, maximum sensitivity. 
Copper terminals, no loose ends. Built 
in strict accordance with specifications 
by L. M. Cockaday. Over twice as 
efficient as ordinary coils. Guaranteed. 
At your dealers, otherwise shipped to 
you postpaid. 


Special proposition to dealers 


PRECISION COIL CO., Inc. 
209-B Center St., New York 


Performance 


The performance of the R. M. C. Variometer equals its er- 
ceptionally neat and attractive appearance. 


Seven-eights of windings are in mid-air thus reducing dielectric 
losses to a minimum. Sickles Diamond Weave construction 
reduces distributed capacity to a minimum. 


The R. M. C. Variometer has extreme maximum and mintmun 
variation. The Variocoupler is the same size and general con 
struction and works remarkably well in Reflex or otber circuits 
requiring a first-class variocoupler. 


Licensed under basic patents 
Other patents pending 


Variometer $4.50 
Variocoupler 4.50 
Ask your dealer to show you these R. M. C. products. 


Immediate deliveries to jobbers and dealere. 
The Radio Manufacturing Co. 
Springfield, Mass. 

Dept. B 337 Worthington St. 


P 
O 
R 
T 
O 
R 
I 
E 
O 


On a Loudspeaker! 


1. Mr. Hunter of Chicago heard Porto Rico on a loud- 
sneaker using two Republic Transformers in a five tube 
Neutrodyne set. 

2. Republic Transformers are made of highest 
materials, a silica steel core being used instead of cheap 
iron. Every instrument is carefully tested on broadcast- 
ing before it leaves the factory. 

3. Although the price is low, the Republic Transformer is 
guaranteed to do anything a transformer of twice the price 
will do. If it fails to do so, money will be refunded with- 
out question. 

4. They may be used with any kind of tubes for all stages 
of amplification. 


Only $2.50 


Order now—try it ten days.—If not as guar- 
anteed return it 


FLINT RADIO CO. Chicago 
1772 Wilson Ave. 


Discounts to Dealers 


Please refer to POPULAR RADIO when answering advertisements. 
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A Lped-Cisomann KNOCKDOWN 
NEUTRODYNE RECEIVER 


Trecd -i 


AYI SONEL 


“‘Unassembled Model KD-50 
Freed-Eisemann Neutrodyne Receiver 


NOW the opportunity 
is presented to obtain a 
complete set of parts, 
recommended by the 
manufacturer, to work 
witheachotherin build- 
ing your Neutrodyne 
set. An illustated 32- 
page book on how to 
build the Neutrodyne 
with full-sized diagrams 
and templates included. 


Complete 
With full Instructions 


Dealers Write for Name of 
Nearest Distributor 


— 


NEUTRODYNE has taken the 
country by storm. It is the re- 
markable distance getting, pow- 
erful, non-oscillating and non- 
whistling receiver. 


A 32-page book answers every ques- 
tion. lhe panel is accurately drilled. 
A baseboard 1s furnished; in fact, every- 
thing down to the very last screw and 
nut, including all necessary parts ex- 
cepting the cabinet. 

sesides the book there is furnished schematic 
blueprints and template for drilling the baseboard, 
also full. ze pic tor ial rspective wiring diagram, 
80 th tt u hardly be pos ible for the amateur 
with ordinary care and skill to make an error. 

Rememb eI that here are licensed parts—not a 
) of apparatus trusting to luck that they 
will assemble properly. lach part is designed and 
tted to work with « ach other part in this particu- 
ir set, The instructions are so complete and the 
arts so accurately matched that you will be 
grateful for the manner in which we have elimin- 


ated guess work in the amateur construction of 


For sale oy dealers of the better class throughout 
the country, for amateur and experimental build- 
ing. zuilders are cautioned against attem ting 
to build a Neutrodyne Set with parts which are 
not recommended and desig gned by the manu- 
facturer to work with each other. 


32-page illustrated 
book of instructions 
on “How to Build the 
Neutrodyne” with 
full size pictorial 
wiring diagram and 
full size panel and 
baseboard templates, 
$1. At your Radio 
Dealers. 


Front View KD-50 


Neutrodyne Being Assembled 


SPERRY BUILDING MANHATTAN BRIDGE PLAZA BROOKLYN, N. Y. 


Please refer to POPULAR RADIO when answering advertisements. 
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FOUR WAY CO. 


New Model 


A. WAY 
SWITCH 
PLUG: : 


At Your Dealer’s 


.50 


Switch on Loud 
Speaker or 
Phones by turn- 
ing dial with- 
out removing 
Plug from 

Jack. Two 
Head Sets may be used if preferred or both Loud 
Speaker and Head Set AT THE SAME TIME 


The new 1924 model 
“4-Way” Switch Plug 


embodies many im- 
provements, making 
the manipulation much eas- 
ier. The improved Spring 
Locking Terminal Connec- 
tions are far superior to 
binding screws. They form 
permanent electrical con- 
tacts which never work 
loose, as binding posts are 
apt to do. 


New SINGLE 
Radio Plug— 


50° —the finest 

yet produced 
—cemploying our positive spring terminal 
connections that: have proved so successful 
in our FOUR WAY PLUG—never works 


loose. 


These remarkable plugs for sale by 
JOBBERS and DEALERS 


thruout the country 


FOUR WAY CO. 


Myrick Bldg., Springfield, Mass. 


TLTRADYNE |! 


rec 


SUPER-HETERODYNE 


Super-Selective 


The ULTRADYNE is a simplified and 
improved Super-Heterodyne, employing the 
„Modulation System,“ an entirely new prin- 
ciple in radio reception just develo by 


R. E. Lacault, A. M. I. R. E., who spent four 


years in research work in the Radio Division 
of the French Signal Corps. 

This new principle is of such a nature as to 
increase the sensitivity of the set over that of 
any known receiver reduces to a minimum 
the controls employed, making the set easier 
to tune. Weakest signals are made to oper- 
ate the loud speaker, because the Modula- 
tion System” provides greater rectification. 

The ULTRADYNE, in addition to the 
“Modulation System.“ incorporates every 
good feature of the Super-Heterodyne: SE- 
LEC TIVITY—Completely cuts out all local 
stations at any time and receives distant 
ones clear and distinct. One degree varia- 
tion of dial tunes out completely one station 
and brings you broadcasting never received 
before. SIMPLICITY—In tuning there are 
only two dials to adjust for all wave lengths. 
These are vernier dials, which can be cali- 
brated for all stations. RANGE—Brings in 
distant stations that other receivers fail to 
get under the same conditions. Covers the 
whole broadcast wave length range. 


Write for descriptive circular. 


PHENIX RADIO CORP. 
3-9 Beekman Street New York City 


ULTRAFORMERS 
T “A” 1 1 “B” 
cially designed radio fre- 
quency transformers for 
use in the Litradyne re- 


Send for thirty-two ceiver. 
page illustrated book Type B' may be suo- 
giving completo details cenaf ‘lly employed in any 
on “How to Build ant super-heterodyne circuit 
Opernte tie Ultra- ea tad o frequeney . 
dyno.” formers. 

50c. 


Please refer to PoPULAR RADIO when answering advertisements. 


The Best in Radio Equipment 89 


=) | RECEPTRAD 

= HAS 

REDISCOVERED 
THE 


SUPERHETERODYNE 


E years have elapsed since the famous Super- 
heterodyne circuit was first developed. Since then 
many have regarded the Superheterodyne as the most desirable 

circuit to use—but only to be attempted by the expert! 


ECEPTRAD, after.elaborate develop: The heart of the Superheterodyne is in its 
ment and laboratory work has - transformers. Receptrad has designed spe- 
covered the Superheterodyne for the lay- cial intermediate frequency amplifying trans- 
man—by its specially designed Hetero- formers which surpass in efficiency anything 
dyne parts and easily followed construc- on the market—because they are built solely 
tion helps. ; for the Superheterodyne. These transform- 
You can now build a Superheterodyne with- ers (Type 1716) have steel cores to assure 
out difficulty of any kind—regardless of your power and stability. They cover a band of 


knowledge of radio or engineering. Thou- : 

sands of miles on a joop! Volume so great you frequencies from 5,000 to 25,000 meters. 
never use headsets to tune in. Distance van- 

ishes before the Receptrad Superheterodyne. Type 1716 Transformers........... $8.50 


Special Receptrad 8-Tube Superheterodyne Package: 


1 Oscillo-Coupler, Type S W-21 1 Audio Transformer, $ 
1 Tuned Filter Coupler, Type VVT 
3 6 Transformere—Range 1 SUPERHETERODYNE 
3 R F-171 ransform 
MANUAL 


5, 000 to 25,000 meters. 


The Superheterodyne Manual.“ This comprehen- 
JUST PUBLISHED! sive book by Victor Greitt, A.I.E.E., I.R.E., is the only 


complete treatise on the subject of the Superheterodyne. 64 pages. Copious illus- 
trations. Authoritative. Gives full instructions on HOW TO BUILD THE SUPER- 
HETERODYNE SUCCESSFULLY with full size panel layouts, circuit details, etc. 
Price 1.50. 


RADIO RECEPTOR CO., Inc. 


57 BANK STREET NEW YORK, N. Y. 


ä 2 ee O M e o 


Please refer to PoruLar Ranio when answering advertisements. 


The perfect radio switch—correétly designed 
and skillfully constructed. Installed on any 
panel in five minutes to add hours of conven- 
ience, and protect both tubes and batteries, 
At dealers every where—insist on the genuine 
—in the orange and blue box. If your dealer 
has not been stocked send 60c plus 10c for 
packing. and you will be supplied direct. 
THE CUTLER-HAMMER MFG. CO. 
Member Radio Section 
Associated Manufacturers of Electrical Supplies 
Milwaukee, Wisconsin 


RADIO SWITCH 


HEATH’S > 


Radiant Condensers 
Established as Standard 


The Electrical Testing Laboratories of New 
York have rated Heath Condensers at highest 
efficiency — negligible series resistance.” The 
‘secret is in the Heath process of stamping and 
tempering plates so that they are PERMA- 
NENTLY FLAT. 


UNIQUE VERNIER 


Ssparele geared adjustment 
ced ordinary vernier 
tuning to infinile fineness. 
Write for Illustrated Booklet 
and name of nearest Radiant 
Dealer. 


LIST PRICES 
Vernier Type 


All including 274” dial and 
knob, 


13 Plate, $5.00; 25 Plate, 
$5.50; 45 Plate. $6.50. 


Jobber: and Dealers: Write 
Immediately for Proposition. 


HEATH RADIO & ELEC. MFG. CO. 
204 First Street Newark, N. J. 
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AMPL-TONE 


PHONES 


A THREE DOLLAR 


LOUD SPEAKER 
UNIT FOR 
HOME MADE SPEAKER 


FREE 


With Pair of Phones 


Money Back Guarantee 


C. M. FRENCH MFG. CO. 
SEYMOUR, CONN. 


Unity Rheostats 


Vernier 


The highest type 
electrical instrument 
made for controlling 
resistance. 


8 Man Tor ee Recommended by 
5 all Scientists familiar 
01-A with it, where close ad- 


40 Ohms--199 and 299 1178 i i 
Power Rheostats for justment 18 desired. 


controlling Multi ple Used in the Four 
$1.75 each—any resistance Circuit Tuner. 

“Hear a set that uses one” 
Unity Cartridge 


Rheostat 
with Single Hole Mounting 
Interchangeable re- 
sepa Cartridges clip 
3 in without removing 
Complete Rheostat the Bracket from the 
Bracketeonly, J.) 88 Panel. 
Rheostat Cartridge 
5 . 5 Used on: the 
Cartridge only... $1.00 “Long 45” 
UNITY MFG. CO. 
224 N. HALSTED ST. CHICAGO 


Send for a free circular 


Please refer to PopvLar RADIO when answering advertisements. 
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U WANT 


ORMER 


AT makes it clear when you're near 


USE A JEFFERSON 


“to bring them in just as clear from afar” 


USE A JEFFERSON 


“that has just the right characteristics to meet your 
particular requirement—two radio—six audio fre- 
quency” 


USE A JEFFERSON 


“that is made by a company who have specialized 
in this field for more than a generation” 


USE A JEFFERSON 


The Name JEFFERSON is Known 
Wherever Transformers are used. 


You are invited to write our Radio Engineering Department 
for amplification data. Attractive descriptive literature is 
also available. This service is gratis. 


JEFFERSON ELECTRIC MFG. CO. 
427 S. GREEN Sr. .. CHICAGO 


‘ i 1170 “bay Wott] peg it St A 11 off I; 1 i 
e ee 


Two Little Chelten Products 
But They Both Work Wonders 


and cost so little 


CHELTEN MIDGET VERNIER CHELTEN MICROFARAD JR. 


THE CHELTEN MIDGET VERNIER can be used as a Vernier with any Variable Condenser. It 
has 13 plates which give unusually fine gradation of capacity. You'll find it recommended by many 
of the Radio Experts. It costs so little—only $1.50 and it does so much. Adds many miles to most any 
set. As for the MICROFARAD JR, it too is a tiny instrument but designed as a Neutralizing Capacity 
Condenser of low capacity, for the New Circuits. Instantly adjustable without body capacity. No 
shifting of adjustments until you reset it. Costs but $1.75. Just the thing for the Neutrodyne Circuit. 


Let us tell you about the new Chelten RADIOSCOPE Condenser and the 
Chelten SPECIAL Condenser for high oscillating Radio Frequency work. 


SEND FOR CHELTON RADIO CATALOGUE 


THE CHELTEN ELECTRIC COMPANY 


4861 STENTON AVENUE PHILADELPHIA PENNSYLVANIA 


Re ny MEG BY HP HAGE pE E e TU ppap L e . e, e eee 
: pe, À 5 a ne iy tit M RIRIN d i oS ii i i PEG 
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“fru NO Engravings 
IMPROVE THE APPEARANCE OF ANY SET 100% 


A Set for Every “Hook-Up” 


Easy to apply—Permanent—Neat—Economical 

Set No. 1—Complete for detector, tuner 

and 3 stages of R. F. or A.F. ampli- 50 

fication. 40 words and signs. C 

Set No. 2— Complete for detector, tuner 

and 2 stages of A.F. amplification. 20 35c 

words and signs. 

Set No. 3—Complete for detector and 20c 

tuner. 10 words and signs. 

Set No. 4—For detector and tuner, ab- 25c 

breviated. 12 words and signs. 

Set No. 5&—Complete 

25 words and signs. 
Each package complete with special cement 

directions 
At your Dealers or sent Postpaid on recelpt 
of stamps 


/ 


pee 


J -e + \N * 


for Neutrodyne, 40c 


Bruno Radio Corp. Nd 


Below is a full size reproduction of a 
“Bruno” Engraving 


DX-10-POINT 


W oana 


ANTENNA WIRE 


Designed for long distance reception 
and is different and better than the 
usual make-shifts, being hard drawn 
from the finest copper, having a cor- 
rugated surface with ten co 
points on the circumference. This 
gives a greater collective surface to 
the high frequency radio currents. 
The result is extreme sensitivencse 
and increase in range and clearness of 
any set from the simplest Crystal to 
the finest multiple tube receiver. 

Use this antenna wire and enjoy 
the full possibilities of your set. 

Sold in coils 100 feet, 200 feet and 
$00 feet. Order direct or from your 
nearest dealer. 


INSURE 
CLEAR. SILENT OPERATION. | 
| DISTORTIONLESS RECEPTION 


DAVEN RADO 
PRECISION ct 
+ RESISTAN UNITS 


ACCURACY GUARANTEED 
INDIVIDUALLY TESTED 
MOISTURE PROOF 
CONSTANT IM VALUE 


PRECISION RESISTANCE UNITS 


Amateurs and Radio Engineers who have experimented in 
the building of Radio Receiving Sets have found that the 
DAVEN PI ISION RESISTORS are unexcelled. They 
positively insure quietness ana pun tone reception—for 
satisfaction sake try one and note the difference in the purity 
of the tone reception in your Radio Outfit. 


If your Dealer cannol supply you, write 


THE DAVEN RADIO COMPANY 
Radio Resistor Specialists 
9-11 Campbell Street :: Newark, N. J. 


PREMIER 


“Microstat” 


TRADE MARK 


SUPER-VERNIER RHEOSTAT 
Gets em All—and Clearly 


“MICROSTAT"” is in a class 
by itself as a precision instrument $3.00 
for the perfect control of the fila- n 
ment current in detector tubes, and worth 11 
and everyone knows that you 
must control this current to the finest degree if 
you are going to get the ultimate from any et 
‘MICROSTAT™ does all this. Built on an 
entirely new principle. Two windings in 
parallel—one 6 ohm—other 40 ohm. Absolutely 
nolseless—infinite control—handles any tube. 
Cap. 3 Amp. Bakelite moulded—silver etched 
dial. Do not install a Rheostat until you know 
all about the MicROSTAT.““ Send for our 
Free Bulletin No, 92, explains it in detail, 
Ask your dealer, 


Premier Electric Lompang 


3807 Ravenwood Ave. CHICAGO 


Please refer to POPULAR Mpio when answering advertisements. 
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See How Easy It Is 


to Get the Radio Broadcast 
from all over the Continent 


If you Have a 


— ES] | DE FOREST RADIOPHONE! 


LOUD SPEAKER 


A Handsome Addition Third 


to Your Home 


Increase the Sound 
Volume as much as 
yow worn 


that will faithfully reproduce the that’ | jji 
broadcasting, program. [Its soft, 1070 
mellow tones of pleasing volume 3 À 
will bring the artist home to you as = 7 
no other loud speaker can do. ö 
Each Callophone is made with ex- NO OUTDOOR ANTENNA—The Loop as shown 
acting care—tested under actual is all you need, though the De Forest Reflex 
operating conditions—and sealed can be used with outdoor aerial if desired. 
before shipment. NO OUTSIDE BATTERIES—All Dry Cells go 
The Callophone is absolutely ee box, although the set can be used 
GUARANTEED~—and will be with the storage batteries if desired. 
kept in repair and adjustment NO GROUND—No outside wires or connections 
free of charge—as long as the of any sort. The set gets cross-continent 
seal remains intact. broadcast just as you see it with great clearness. 
A dial adjustment of the diaphragm The world-famous De Forest Reflex sRadiophone, type 
regulates the volume and enables f mien isa 4ube set with a range on indoor loop of 3.000 
e e 
type of receiver. No extra batter- set made; low in first cost economical to operate. Pries 
ies are required. Taat Aod loop, $150.00, plus 6% for territories west of the 
The Callophone is $35.00. And here 
is the test we want you to make: FREE ros sed ue ro name and address 


compare it with any loud speaker you De Forest Catalog with full details and priccs on sets, 
have ever heard—if you are not sati audions, and parts. 
with its superiority return it and the 


full purchase will be refunded to you. DE FOREST RADIO TEL. & TEL. CO. 
“Made by the makers of Callophone P. R. i oJ. 
Made by 8 a 55 5 l Dept. P. R. 7 Jersey City, N. J 
5 for years as the i 
If unabl Callophone f 
V0 De Ore St 
THE CALLO PHONE COMPANY 
OF NEW YORK, Inc. R di 
216-222 M S 
New Yous N. F. a iophones 
Please refer to POPULAR RADIO when answering advertisements. 
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The TRINITY 
LOUD SPEAKER 

The Trinity Loud 
Speaker is an instru- 
ment that combines 
the best qualities of a 
phonograph repro- 
ducer in combination 
with electro- magnetic 
„ best fitted 


or radio amplification. 

Perfect reproduction of 
all music and speech with- 
out distortion. No storage 
batteries required. The in- 
strument is of a heavy duty 
type and is guaranteed fully 
by the manufacturers. 

For sale by good dealers 

Literature upon request 


TRINITY RADIO CORPORATION 
44614 Tremont Street, Boston, Mass. 


You 
DON’T 


21” Fibre 
Horn 


NEED 


TUBES 


To hear concerts from distant Cities. 
OUR CRYSTAL SET 
will bring them in if you follow my instructions. You may 
already have all the parts you need and merely have it 
HOORED UP WRONG. 
People using my plans hear programs clearly from stations 
400 TO 1000 MILES AWAY 
No TUBES, BATTERIES, AMPLIFYING APPARATUS 
or Special Crystal required. My COPYRIGHTED instruc- 
naa peos for $1.00 are written so anyone can understand. 
show you exactly how to fix the set you have or make 
Jas lk ke mine. 
Satisfaction Guaranteed or money refunded. 
Send self-addressed envelope pode oe of my eet and 
further particulars. Write me tod 


ON LAMBERT 


840 So. Volutsia Street, Wichita, Kansas 


WE REPAIR 
The Following 


RADIO TUBES 


Mail orders solicited and 
promptly attended to. 


Dealers and Agents Write for Special Discount. 


H. & H. RADIO COMPANY 
Clinton Hill Sta. P. O. Box 22-E. Newark, N. J. 


Please refer to POPULAR RADIO when answering adverlisements. 


DSON 


Radio Headsets 


53 


POST PAID 


ced first quality headset on the market today. 
8 . costing twice our price. Retarn 
not ed toe 


fend 33:08 save 5 a 


paid, same day order is receiv Ask for our 
Free Catalog of Radio Parts 


EDSON RADIO SALES CO. 
2 Elmwood Providence, R. I. 


Pity the Bug 
Who Has None! 


HE fellow who tinkers 
| and fools around all 
kinds of adjustments 
in order to eliminate back 
alley discord will appreciate 
this tip regarding liable 
condensers for all tuned radio 
circuits. You get smooth 
sounding messages and con- 
certs without difficulty and 
numerous other advantages 
with this little device. 


The Reliable Parts Mfg. Co. 


7306 Madisen Ave. Cleveland, 0. 


75e 
Reliable 


N National Audio 
\ Frequency 
Transformers 


The New 6 to l Ratio Nation- 
al Transformer is for use on 
the first stace of amplification. 
Its greater ratio Means in- 
creased volume, but the tone 
qualities that characterize the 
3% to 1 ratio have been 
fu lly retained. Price of 6 to 1 
ratio $4.50 postpaid; of the 3 s< 
to 1 ratio, $4.00 postpaid 
Dealers: Write for interesting 
sales proposition. 


National Transformer Mfg. Co. l 
154 Whiting Street | 
Dept. 311 Chicago, III. 


We are putting forth 
every effort to make 
the Contrcl-o-meter 
easy to get through 
local dealers, but 
should you be unable 
to secure a Control-o- 
meter, we will ship 
you cne tpaid on 
receipt of price. 


$12.50 
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Separate Overlapping DISTANT Stations 


with a 


CONTROL-O-METER 


In every section of the country, owners of every type of set are 
finding that the utility of the Control-o-meter is not contined to 
eliminating interference from local broadcasting stations. They 
are discovering the ease with which two distant programs on 
overlapping wave lengths can be separated and either one brought 
in. This feature of the Control-o-meter means that you can hear 
stations which before were lost to you in a junble of words and 


music. 
THE CHART MAKES IT EASY 


Every Control-o-meter is individually calibrated in our labora- 
tory and a chart showing the “vanishing point“ for various wave 
lengths is supplied with each instrument. 


The Control-o-meter works equally well with any type 


of set regardless of location or antenna. 


Matone-LEMMON Propucts 


Make ly STEPHENSON LABORATORIES 


342 MADISON AVENUE 
NEW YORK CITY 


Como Duplex Transformers 


(Push-pull System) 


The best and biggest selling transformer in the field. Merit alone has done it! The Como 
Duplex was first and we are being copied continually by those who lack the skill and 
knowledge to create. Imitation is the sincerest form of flattery and lots of manufacturers 
are flattering us. Mr. Laurence M. Cockaday, famous designer of radio circuits, having the 
world’s best transformers to choose from has specified Como Duplex' in his new 4 circuit 
tuner. This should be a sufficient guarantee for anyone. 


Price $12.50 per matched pair 


“Como Duplex” system of amplification gives a May be added to your present amplifier giving you 
maximum volume without distortion tube power amplification on the weak e 
noises. of the ordinary amplification would kill. 


A copy of “How to Make a Power Amplifier” is yours for the asking 


COMO APPARATUS COMPANY, 446 Tremont St., Boston, Mass. 


Please refer to POPULAR RADIO when answering advertisements. 
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Charge Your Radio or Auto Battery 
at Home Overnight for a Nickel 
with the 


HOMCHARGER 


—the world’s best as well as its most 
popular rectifier. Simple, dependable, 
practically silent and absolutely safe. 
Beautifully finished in mahogany and 
gold—an ornament for the finest liv- 
ing room. 


Why Pay More— Or Get Less ? 


Why buy a 2 or 3-ampere rectifier 
without ammeter requiring from 40 
to 50 hours to charge your battery 
and costing twice as much to operate 
when, for the same price, you can 
secure the genuine 5-ampere GOLD 
SEAL HOMCHARGER which does 


a better job in one-third the time and 
at half the cost? Fitted with high grade 
ammeter (eliminating guesswork) charging 
cable and battery clips—no extras to buy. 
For sale by all good dealers, $18.50. ($25.00 
in Canada.) 


Insist on the Gold Seal 


It's your guarantee against sub- gL, WwW ve. 
stitution and appears on name- Sigua * 
plate and package. No other 
charger is just as good. 


Radio Fans, Attention ! 


FREE Ask your dealer or send direct for free 
HOMCHARGER list of broadcasting stations 
and GOLD SEAL bulletin. 


The Automatic Electrical Devices Company 


132 West Third St., Cincinnati, Ohio 
Largest Manufacturers of Vibrating Rectifiers in the World 


LAVITE 
RESISTANCES 


1,000 OHMS 
12,000 “ 
48,000 51.00 
50,000 “ 
80,000 “ Each 
100,000 “ 


Money Orders and Checks Only 
NO STAMPS 


HAROLD HERBERT 


Inc. 


160 W. 46th St., N. Y.C. 


TRADE MARR erer 


3081 MARCUS AVE. 


~ 
a. -~—— 
r 
: 


Pays For Itself In 


Longer Service’’ 


Broadcast Tested, High 
Quality Audio 


Transformer 


3% to | Ratio $4.25 


Fifteen Taps—But Only 
One Drill Hole 


Required! 

15 Point Switch complete 
in one unit. No more 
messy soldering. No more 
drilling of holes. No more 
chipped panels Complete 
with hard rubber Knob and 
| ial. 

Type No. 162. . $1.50 


Perfect Contact Ver- 
nier Rheostat 


At all good dealers—otherwise write direct 
for complete descriptive folder No. 24, 
sending dealer’s name. 


AMERICAN SPECIALTY CO. 


Bridgeport, Connecticut, U.S.A. 


GET YOUR STATION 


WHEN YOU WANT IT WITHOUT FISHING 


Stop wasting 
AR PGT time on silent 

stations. Send 
a quarter for 
this handy radio 
reference and 
list all stations 
you hear. 


— = ant ~ — 


CONTAINS A LIST OF ALL “BROADCASTING STATIONS 


SECURITY SALES CO. 


Please refer to POPULAR RADIO when answering advertisements. 
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BASKETBALL 
VARIOMETER 


Vario-Coupler 


Type 3800 
Price only 
$3.85 


Improved Type 
3650 
Price only 


THIS WELL-KNOWN 
TECHNICAL EDITOR SAYS— 


“Variometer No. 4 (the AMRAD BASKET- 
BALL) is probably the most efficient Instru- 
ment of the lot on the market. One glance 
at its 5553 will show that the ssi- 
of electrical losses has been practicall 


ERIMENTS AN 
CONVINCING, PROOF OF ITS ELECTRICAL 
EFFICIENCY.’ 


Write for Descriptive Bulletin V 


“S” Tube 
Rectifier 


| | Operates CW Trans- 
mitters, utilizing either 
5 or 50 watt power 
tubes. May be used to 
charge Storage B 
Batteries. Fits stand - 
A 100% 


ard base. 
rectifier. No Filament 
to burn out. 


Write for new Bulletin 
J-2 describing the S 

Tube and containing 
diagram showing 
metheds of connecting 


Improved AMRAD tubes for obtaining 
PA various voltage and 
o. 
Price $10.00 carvers 


AMERICAN FRADIO ARD RESEARCH ( ORPORATION 


DEPARTMENT P 
MEDFORD HILLSIDE, MASS. 
AMRAD Dealers in Principal Cities and Towns 


with 6 ft. 
of cord 


Phonograph 
Attachment 


When you use your phonograph for 
a loud speaker you get all the ad- 
vantages of a perfectly designed horn 
more than three feet long. When 
you use the C. I. C. Phonograph at- 
tachment with its adjustable air gap 
and mica diaphragm you get a volume 
and a tonal beauty that will give you 
a new conception of Radio. Adapt- 
able to all phonographs as well as to 
all makes of amplifying horns. 


Send for Leaflet 


CONNECTICUT INSTRUMENT CO. 
STAMFORD, CONN. 


Crast Distributor 


Globe Commercial Co., San Francisco, Los Angeles, 
Seattle. 


Please refer to POPULAR RADIO when answering advertisements. 
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The long-life tube ! Better 
1 Tuning 


with 


tubes have bern Ae To knock or 
drop one incurred the expense of a 
new tube. But now there are 


MYERS e arn. 

Vernier Tuner 

T U B E S says:—N. T. Bradford, Terra Bella, Cal. 
“I assembled your No. 2 with two stage 
amplifier at an expenditure of two hours 


P rac t i c a Į ly time including the amplifier. Since thai 
time my Neutrodyne has been laid away, an 
Un bre akable all our radio receiving has 


= so protected by their unique design been b wa of No. 2. 
that they have been dropped on Th y y h f 
the floor without injury. e tones are the best o 


But their sturdiness is only one feature. They are the most any set I ever operated. : 
perfect detectors and amphficrs obtainable. Smaller 
capacity and no bunched leads mean less 


interference—more clarity and greater i Better Tuning 
$ amplification. Actual tests, all over the T ll h h 
world, have proved their supremacy. eiis you wny— snows 


Two type Dry Battery and Universal (for = 
storage battery). At your dealer's otherwise you how. Sent on re 


send price and be 1 postpaid. Write for i ceipt of Oc. F ree 


free circuit diagrams. 


EACH Com- with each tuner. 
pisto itk, ci F;B; M: yers ſo, Ltd.. 


3 Vacuum & Tubes, 
ae ag 240 Craig St. W., Montreal BREMER-TULLY MFG. CO. 
534 S. Canal St. Chicago, III. 


R N 
SUPERIOR CONDENSERS 


Special—13 Plate 


NEUTRODYNE 


CONDENSERS 


Ask the man be- 
hind the counter 


to show you the Designed specifically for Hazeltine Neutro- 


Rasa, 1207 Howard line of 6% Ohm Micro- dyne receivers. The absolutely precise tuning 
A quality Radio e $1.80 required in the circuit is assured by this 
nn Merchandise meter Rheo- superbly made condenser. Capacity effects 
40 Ohm Rheo- Eve ry piece is “Ohm Micro- eliminated by single hole mounting feature. 
Patd. 870,042 Weald nt 1.50 No stray magnetic fields. Use the Rathbun 

wowann old with t Ne Patd, July 10, Condensers when you build your Neutrodyne 

guarantee of HOWARD Receiver to be sure of easy tuning. 


satisfactory 


pertorma nce. 


Capacity 
.0003 MFD 
LIST 


$3.00 


s No. 1004 
Multi Terminal 
Jobbers write Receiver Plug, 


instantaneous 


No. 1003 for discounts. connection for Write TODA Y for oe Sarme ier 
200 Ohm Poten- se eget i — * and for illustrated literatu 
è pairs of stand- 
5 es Send F aoig ard receiver 
400 Ohm Po en~ f r. tips... $2.00 
tiometer .2.00 for oae Patd. Aug. 28, 
Patd. 870,042 1923 


RATHBUN MFG. CO. 


HOWARD RADIO CO., Inc. 
Jamestown, N. Y. 


4248 North Western Ave., Chicago, U. S. A. 


Please refer to POPULAR RADIO when answering advertisements. 
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Generators — Motors — Dynamotors — Motor-Generators, Stand Supreme in Wireless Field 


This special Un Set made for Wis. Dept. of Markets—the largest Broadcasting Station in existence. A 10 H. P. Motor—two 1,000 V. 2,000 
W. Generators to to operate in series, ucing 2,000 V. and 4,000 W. and one 12 V. 2.009 W. Filament Current Generator. 


Send for Bulletin 237A jet pein over 200 
combinations. We design and develop 
Special Apparatus for “Special Purposes. 


Sold by Principal 
Dealers Everywhere 


ELECTRIC 


SPECIALTY 
COMPANY 


230 South Street 
Stamford, Conn., U.S.A. 


Pioneers in developing 
High Voltage Apparatus 


DOYNAMOTOR 
Bises to fit all requirements 


A Radio Part 
with a Double Purpose— 


a GREWOL VARI-GRID 


Learn the secret of Grid Control thru the con- 
denser. Varying the capacity of your tube is what 
gives results. 


The Vari-Grid is a vernier .0005 condenser, 
134” diameter, adapted for all condenser circuits. 
Lowest losses. Finest adjustment. Best results 
wherever used. (Guaranteed by manufacturer. 


Write for ‘‘Gnd-Control,”” by Lefax editor. It's Free. 


If your dealer cannot upply g 
you, order direct........... $2 25 


RANDEL WIRELESS COMPANY 
4 Central Ave. Newark, N. J. 


Fixed-Reflex 
DETECTOR 
Guaranteed not © burn out. 


Please refer to POPULAR RADIO when answering advertisements. 
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FRESHMAN SELECTIVE” 


MERCURY VARIABLE CONDENSER 


Hi n 


1 


A 


IE. 
A ANNS f 
— DADS 5 * 
rr f 
Ņ 8 Ses A 
D ; ~ 
ANS Y 
a 
. LY 
A 
` 
` 
S — 
— à 


TTT 


It is the only variable condenser the plates of which 
vary in area—an engineering feat never accom- 
plished before— making it most efficient for fine 
adjustment and selective tuning. 


The "Freshman Selective” is attractively compact, 
quiet in operation and will withetand 5,000 volts 
without leakage or danger of short circuiting. 


.0003 m. f. (equivalent to 17 plate) 
0005 m. f. (equivalent to 23 at Each $ 5 
001 m. f. (equivalent to 43 plate 


At your dealer's, otherwise send purchase 
price and you will be supplied postpaid 


trodyne, Tri-Flex, Kaufman and other good circuits. 
as. reshman (0. Inc. 
tol Gondenser 


106 SEVENTH AVE. NEW YORK 


Guaranteed Head - Sets 


40 ED- HEADS” are guaran- 
teedradio phones. Yourun 

no risk when you buy then. 
Money back if, after 7 days! 
trial, you're not satisfied that 
they're the best receivers on 
the market at the price. Why 
not act right now and get a 
pair? It'll mean getting the 
maximum from broadcasting 
from tre day you put them 
into use. 


JED- NEA 
A510 
|GECZIVERS 


NOW READY 
The new 197 ana wi The new -Kec Bot Jr. 
$6.50 Complete $5.00 Complete 


“Red-Heads” sent prepaid on receipt of price if 
you are unable to get them at your dealer's. 


The NEWMAN-STERN COMPANY 
Dept. PR Newman-Stern Bldg. Cleveland 


Here Is The CABINET YOU Have Been Looking For 


Highest 
Quality 


ORBETT’ 
ABINET 


mia s” 


Latest 
Designs 


This cabinet is hinged to base with loose pin hinges 185 

mitting entire clearance or removal for convenlence. op 

and base shaped, later being raised to allow clearance for 

wiring and screws underneath. Panel to be fastened to 

base, and no sub-base required. 

i Panel Depth Price 

: 72324" 85 90 

3.80 7x26 8 1.10 

8 4.85 12x14 10 4.8 

All sizes also furnished in old sty] top and grooved 
front, no screws required. Pri 0 


SHIPPED C. O. D. PLUS POSTAGE 


CORBETT CABINET MFG. COMPANY 
8323 N. Carlisle St., $814 Forbes St., 
Philadelphia, Pa. Pittsburgh, Pa. 

Plant— St. Marys, Pa. 


ISTEN-I 


RADIO RECORD 


REGISTERED U S. PAT. OFF, 


THE ONLY “LISTENIN” BOOK 


KEEP A RECORD OF 
STATIONS HEARD, DIAL 
SETTINGS, RECEIVING 
CONDITIONS, ETC. 


Paper. Contains introductory article 

How to Receive Radio Broadcast. 

by Lloyd C. Greene, Radio editor 

Boston Globe. Many Radio Hints 

and Tips. Complete list of Broadcast- 

ing Stations and double page map of 
PRICE United States. 


oe LISTEN-IN 


4. Scat’ Prepaid PUBLISHING CO 
or 0 ry e 
on Receipt of 110 MAIN ST. 


CAMBRIDGE, MASS. 


ADIO TUBE 
EXCHANGE 


We Repair All Standard Makes of Tubes | 
Including i 

We Oe pe n 

+ P i 


. 199 or C. 299 
. 202 or C. 302 FETTE -T 
Volt Tubes ENY ** 
All tubes guaranteed to do the work. 


RADIO TUBE EXCHANGE 


200 BROADWAY DEPT. 3 NEW YORK CITY 
All Mail Orders Given Prompt Attention 
Orders sent Parcel Post C. O. D 


Please refer to POPULAR RADIO when answering advertisements. 
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Co 


CHELSEA 


SHARPER TUNING 
MORE VOLUME 


with CHELSEA parts 
Insist on getting a Chelsea 


VARIOMETER with VERNIER 


An exclusive feature 


Genuine bakelite insulation 
Pigtail connection to rotor 


# 80 with dial and vernier $8.00 
The only variocoupler with binding 
post connections. Another exclusive 


Chelsea feature 


Genuine bakelite insulation 
Pigtail connection to rotor 


Absolutely guaranteed 


#90 with dial $8.00 
Chelsea offers a complete line of parts and sets 
At your dealers or write direct 


CHELSEA RADIO COMPANY 


183 SPRUCE STREET 
Chelsea, Mass. 


earce who erecta: am 
operated the first SUCC essful 


police radio station in the 


world — a former student 
of the Radio Institute of 
America, 


your chance 


From no knowledge of radio to licensed operator. 

From operator up the opportunity ladder to the 

big job at the top. And a life of fascinating inter- 

est, well paid. That is every man’s chance now 
that the famous course of America’s 
oldest radio school is offered for home 
$ Ye 


The Radio Institute of America is con- 
ducted under the auspices of the Radio 
Corporation of America, the test 
radio organization in the world. This 
insures the most thorough and up to 
date instruction and therefore means 


$ preference for positions when you earn 
your government license. 
The demand for trained men is great 
—and growing. Now, no matter where 
you live you can study at home under 


the best instruction. Write today! Get 
your start—and grow with radio. 


Advanced Radio Course 
Great popular demand by the advanced 


student, experienced amateur, and wire- 
less operator has led to the opening of 
an ADVANCED HOME STUDY 
RADIO COURSE, specializing in 
C. W., I. C. W., telephone and radio 
measurements. Investigate! 


Radio Institute of America 


(Formerly Marconi Institute) 
Established 1909 


322A Broadway, New York City 


Indicateby across X the course vou are interested in: 


Radio Institute of America, 
322A Broadway, New York 


Please send‘me full inf. ti bout radio 
Bopp cous ormation abou opportunities 


COMPLETE RADIO COURSE 0 
ADVANCED RADIO COURSE 0 


Art. For 


PPM eee eee emer K K w . ꝙꝙ „„ „ 6 0 


Please refer to POPULAR RADIO when answering advertisements. 


The Best in Radio Equipment 


CARTER 


JACK SWITCH 


$1 


Compact—durable—mounts like jack; heavy 
phosphor- ‘bre onze springs— silver contacts. West- 
inghouse Micarta““ insulation. 
Furnished complete with On and Off“ Name 
Plate, Knob and Pointer. Made in four styles. 
Write for catalog ci ymplete line Carter quality Radio Products, 
including special hook-up for Jack-Switches. 


Cates Kaci Co. 


y 1097 lee ly e hath v 
C'A G 


RADIO “B” BATTERIES 
AT FACTORY PRICES 


Greatest radio B battery on market. Full numbes vol 
tape; SU . GUARANTEED: LOWEST PRIC 

s in LOUDER AND STRONGER; will 
work on aay paria or loud speaker. Order by number TO- 
DAY with check, money order or pay postman C. O. D. 


No. 122B 2214 velt variable, regularly $2.25. . 128 
No. 122A 221% volt variable, reg 3.0... 1.85 


No. 145A 45 volt, 8 taps, regularly 550... 3.25 
AYRES BATTERY CORPORATION, Cincinnati, Ohio J 


NEW ee 


Made by Du 
pressly for us. 
with any Phones. 
Beautiful, transparent, 
exceptional value. Sat- 
isfaction guaranteed. 
THE SHELTONE CO. 


185-189 Clinton Ave. 
Newark, N. J. 


Pont ex- 
WORKS 


Vacuum Tubes 
Repaired 
WD-11, WD-12, UV-201A, UV-199 


and others for 


$3.00 


Quick service. All tubes repaired by us guaranteed to 
work as good as new. 


Send your dead tubes. We prepay parcel post to you. All 
you pay is $3.00 to postman. 


THOMAS BROWN Co. 


511-517 Orange Street Newark, N. J. 


So “XE 


De Luxe Dials 


The artistic qualities of Na- ald De 
Luxe dials distinguish these dials 
as truly beautiful. They add to 


l 


TO 
40 50 6 


ANY 
S 5 


the appearance of any set in which 


they are used. 

Na-ald d Dials have a hig e 

finish. They are mould 

genuine Bakelite and have pet 
construction. 

matched a and made in 2”, 3”, and 

334” sizes. 

Alden Manufacturing Company 
Largest makers of Radio sockets 
and dials in the world 
Dept. 82 Willow St. 
pringfield, Mass. 


\\ 


3 Inch 
35c, 3 for $1 -00 
E19-1006 
PAGES 


FREE 
PE LATEST REFLEX AND NEUTRODYNE CIRCUIT 


"EVERYTHING IN RADIO 


One of the largest complete stocks in the 
world. 40 diagrams of latest Hookups. 


DEALERS ALL OVER THE U.S. 


— big profits handling our supplies. 24-hour 
service. Goods shipped same day order received. 


Mfg 


WHOLESALE RADIQ DISTRIBUTORS 
Dept. P 6 West 14th St. Kansas City, Mo, 


ON ONE TUBE 


Broadcasting from Atlantic Coast, Canada. Mexico, Cuba & 
Hawaii heard in Calif. by users of the CROSS COUNTRY 
CIRCUIT. Range due to simplicity. One tuning control. ANY 
NOVICE can build easily and cheap! Bi Dry cell tubes used. 
No soldering. Complete instructions, Blue print panel layout, 
Assembly P oto, etc., postpaid 25 cents. Stamps accepted. 


VESCO RADIO SHOP, Box PR-117, OAKLAND, CALIF. 


IF YOU WANT THE BEST 
: Use 


EBY ENGRAVED 
Posts 
A complete set 
— at a 
price. 
And they're EBY 


ts, so the tops 
on’t come 


Your dealer will 
have them and will 
show you other 
popular markings 


$1.50 per set 
THE H. H. EBY MFG. CO., PHILA., PA. 


One Set of 


EBY 


Ensign Engraved 
BINDING POSTS 


Please refer to POPULAR RADIO when answering advertisements. 
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Day-Fan Unit Sets Bring Real 8 to Voung and Old 


r makes no difference what program you want 

to hear, the wonderful new Day E 

Sets will bring it to your home in tones that 
are clear, true and without distortion. They 

eliminate distance, minimize unfavorable con- 

ditions, and bring real enjoyment for every age. 

They are built in either table or panel mountings. 


THE DAYTON FAN & MOTOR COMPANY, DAYTON, 


SAVE MONEY! 


An Amplex Kit costs 
you 20% to 30% less 
than the price of all the 
perte bought sepa- 
rately. Each Kit is com- 
plete. No extra parts 
to buy. 


4 CIRCUIT COIL 


Built strictiy according 
to Cockaday'’s specifica- 
tions. Radion or Bake- 
lite tubing, No. 18 DSC 
wire. Furnished in Kit, 
or separate, $5.00. 


Every part in every 
Kit ts tested,guaran- 
teed, and selected as 
the most efficient 
part for that Kit’s 
circuit. Individual 
parts may be pur- 
chased separately at 
Gist price. 


IMPORTANT | 3-3 


COCKADAY IMPROVED 4-CIRCUIT KIT 


an Unit can get perfect results. 


Established 1889 


BUILD YOUR SET 


N. AMPLEX KIT WAY 


The Safe, Simple, Money Saving Way 


Parts List Price Parts List Price 
Each Each 
1—Panel 7” x 24” Drilled... $6.00 3—48000 Ohm Res 1.28 
1—4 Circuit Coll........... 5.00 1—Res. Mounting z 23 
2—Amplex 24 Pl. Vari. Cond.. 8. 00 1 0005 „„ : 
5—-Ampnlex Sockets 78 — 5 Mica Cond......... .48 
1—8 Ohm Amplex Rheostat.. 75 | 1!—.00025 Mica Cone. 45 
3— ne Ampex Rheostat. 1 25 2— P. P. Transformers, pr. 12. 30 
-Densers........... f a 
a CHa beaks. Vee o 75 I= Potentiometer Bd eae oat a ad 1.00 
T mplex Improved Jacks S.C. 43 1—Basebeard.............. 1.50 
2— Amplex Improved JacksD. C. 1. 00 1— Set of plans (blue print) 1.50 
2—Amplex Transformers. 5.00 12— Binding Posts 10 
2—Switch Levers, ele . 50 Bus bar, el 50 
List Price Kit Price 

1 Tube Cockaday ER $19.75 

3 Tube Cockaday 3.80 42.50 

5 Tube Co- Lada Kit (Push Pull) 85 38. 50 


AMPLEX INSTRUMENT LABORATORIES 


Dept. P 


57 Dey Street, New York, N. Y. 


Please refer to POPULAR RADIO when answering advertisements. 


So simple, and yet so complete, that even a child 


There are four types of units from which twenty- 
four different sets may be built. 
highest development of its kind, and 
is surprisingly low. Your dealer has them in stock 
or can get them for you. See him before you buy. 


OHIO 


Each one is the 
et the price 


SAFE AND SIMPLE! 


The Amplex „Kit takes 


the ‘‘guess’’ out of 
Radio. 
DRILLED PANEL 


COMPLETE INSTRUCTIONS 
and blue print for 
wiring and assembling 
with each Kit. No 
spe ial skill or echni- 

al knowledge required. 
Safe and simipis 
build your set the Am 
plex Kit-Way. 


“GRID-DENSER” 
(Variable condenser, 0 to .0006 


eens by Cockaday. 
lutely esrential to 

control oscillations. Will 
improve any circuit. With 
Kit, or separately, $1.25. 


48,000 Ohm “Lavatite” 
Resistances, each, $1.25 


FREE 


Our engineers 
answer any Radio 
questions, or help 
you with any wiring 
or assembling prob- 
lems. This service is 
absolutely FREE. 
Just write to Service 
Dept. 


will 
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FAHNESTOCK’S 


RADIO PRODUCTS 


The Antenna Connector 


Snap larger connector over Antenna Wire: insert Lead-in 
Wire into smaller clip and a perfect connection is the result. 


Improved 
Ground Clamp 


Equipped with Fahnestock 
Patent Wire Connectors 
Easily Attached. 


No Soldering—For Radio Use Only. 
Our name is stamped on all our products. None 


genuine without it. 
At Your Dealers 


FAHNESTOCK ELEC. CO. 


Long Island City, New York 
o P-N. I 
Goods 


Results Are Sure With RELIABLE Goods 
And it’s easy to get such anything you want in radio 
equipment. Big complete stock—everything guaranteed: quick 
service; right prices. And you're sure ifs reliable when it comes 
from Andrae. Cet our complete catalog—free 

JULIUS ANDRAE & SONS CO. 
127 Michigan Street Milwaukee, Wis. 


AX ND RAVE. Busines 


Feeliablie | 


It Is Easy to Build a 


NEUTRODYNE 


With Kanter Photogra phic Charts $1 
GUARANTEED 


At your dealer, or 


Kanter Radio Sales & Mfg. Co., 507 Sth Ave., N. Y. 


THE EXCLUSIVE CHOICE 

H OF DR. MAC MILLAN 
for his 

ARCTIC EXPEDITION 


Zenith Radio Corporation 
328 South Michigan Avenue, Chicago, III. 


loud speaker 
on one tube 


O10 FREE 


Y “1c” 
FAN SFORME 


For use in all standard Reflex 
and Radio-Frequency Circuits. 

Tri-Coil 
Embodies every one of the 3 main 
functions of a Real Transformer. 

I. Perfect Tone 

2. Exceptional Volume 

3. Real Long Distance 


At deale direct 

Price $2 by mail OA receipto? Price. 
i! 

FREE ue Tf. drawing of one 


cult, which will operate loud speaker on 
request. 


BROOKLYN METAL STAMPING CO. 
718 Atlantic Ave. 
Brooklyn New York 


NA SRÜ RA S Reception 
NA Fer 
“The Crystal With a Natural 


(Reg. U. 8. Patent Office) 


Functions with any conductor. 
No special Cat-Whisker necessary 
not burn out 


oo wee 3 „„ „„ 


Celerundum DE- TEx- Tr. 


A perfect fixed 


detecteuu ccc cece wees ucencsece $ 1 e 25 


Celerundum Products carry a 
MONEY BACK GUARANTEE 


Celerundum Radio Products Co. 


170 Summer Street Standard Radio Corp. 
Boston cago 


BURNT OUT 
RADIO TUBES 


Repaired the correct way gives 
you the same service as new tubes 
WD11 and 12 $3.00 
UV201A, 301A, 199 and 299 $3.50 
UV200 and 300 $2.75, etc. 
Prompt Service and Reliable Work 


P. T. SUPPLY CO. 0 
79 West 45th St. New York City 
Mail orders Promptly Red 


Please refer to POPULAR RADIO when answering advertisements. 
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$ 10°° Gnpkre 


Loud Sp CAKEP 


USE YOUR PHONO- 
GRAPH FOR RADIO 


To really enjoy radio you require a 
loud speaker that reproduces all 
broadcasting in full volume with rattle, 
vibration and distortion eliminated. 
Your phonograph has a sound-box that 
cannot be excelled. So attach a Morrj- 
son Loud Speaker to the tone-arm of 
your phonograph and you have a per- 
fect combination—a scientifically de- 
veloped loud speaking unit reproducing 
Radio’s wonderful concerts through 
your phonograph's incomparable 
sound-box. It is the refinement of 
radio enjoyment. 


A little dial on the Morrison enables 
you to adjust the tone, soft or loud, 
to suit your taste. Further than that, 
Morrison is fool-proof—requires no 
technical skill nor constant adjustment 
to operate. 


This remarkable loud speaker com- 
plete with a 5-foot cord costs only 


$10.00 
Nickel-Plated Model 


Every Morrison Loud Speaker is sold 
on a satisfaction or money-back guar- 
antee. 


Our 2 color catalog describes 
Morrison fully—we would like 


"THE Stations you hear—who 

are they? ere are they? 
Who operates them? What are 
their wave lengths? 


This new Burgess Index of Broad- 
casting Stations, Record and Atlas 
answers those questions. It contains in 
part, a revised list of every broadcast- 
ing station in America. There are maps 
of the United States, Canada and the 
World, together with accurate charts 
showing time divisions of the world. 


Keep A Record Of Ev 
e Tuned In N 


Several pages of this booklet are 
devoted to space for a record of the 
stations you tune in, the date, call 
number, location, time, distance and 
dial positions. 


The Size Is Hand 
The Price Is Handy 


This booklet fits the ket—takes up little 
table space and the information you want is 
easy to find. It only costs a dime. This forty-eight 

age Index and Atlas was compiled to sell for 
25 cents but in keeping with our policy of 
furthering the interests of radio enthusiasts, we 
are glad to distribute these booklets at cost. We 
believe you will be glad you secured your copy. 


Mail this Coupon now 


Send us your dealer’s name and ten cents 
and we will send your copy of the new Burgess 
Index of Broadcasting Stations, Record and 
Atlas at once. 
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to send you one free. 


DEALERS 


Our merchandising plan to help you sell 
Morrison Loud Speakers assures you a 
profitable business. Every sale you 
make brings many more. Let us tell 
you about this plan. 


BURGESS BATTERY COMPANY, 
111 Washington Street, Madison, Wisconsin 


Morrison Laboratories Inc. 
345 Jefferson Ave., E., Detroit, Mich. 


Please refer to POPULAR RADIO when answering advertisements. 
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Your Choice! 
—for Only 28 Cents in Stamps. 


Hundreds of reliable hook-ups and circuit diagrams— 
practical hints and handy knacks—money-saving tips and 
pointers on how to make and improve your own sets. Take 
your pick of all this authoritative information on radio! 


PPERHAES you haven't realized what a tremen- 
dous amount of information is available in the 
back issues of Porputar RADIO. Since the first 
number was published, May, 1922, literally hun- 
dreds of requests have come to us for these valuable 
back issues of Poputar RADIO which contain so 
many practical hints and worth-while suggestions. 


There are still a few copies left of many of these 
back issues. While they last you can take your pick 


of them at only 28 cents each, to cover cost and 
mailing. Here’s your opportunity to complete your 
files of PopuLaR RADIO and to add to your store 
of information on just the subjects which interest 
you. 

Glance over this partial list of contents of each 
issue. Then tell us which ones you want, enclosing 
stamps, check or money order to cover your re- 
quirements. Our stock is getting very low, so don’t 
delay taking advantage of this offer! 


May, 1922 


— Harnessing waves to wire. 

—How to tune a Regenerating Recelver. 
—Symbols that help in reading diagrams. 
—How to make soldered connections. 
—How Radio waves are sent and recelved. 


June, 1922 


— Wireless that we can see. 

—Can we talk to the dead by Radio? 
—How electricity is generated. 

—Tones that do and don't broadcast. 
—How to make a simple tube Recelving Set. 


July, 1922 


— Steinmetz on ether waves. 

—How to learn the code. 

—How to make a two-circult Receiving Set. 

Eo high frequency currents are gener- 
ated. 

— Pointers for preventing interference. 

—How to make a loose-coupler coll. 


August, 1922 


—How machines are controlled by Radio. 
—How Radio circults are coupled and tuned. 
— What call letters” mean. 

—How to make a variable condenser. 


September, 1922 


—How to build the Armstrong Circuit 
Receiver. 

A resonance wave coll for reducing static. 

—How to make a rotary plate condenser. 

The simplest receiving antenna. 


October, 1922 


—How to make a spider-web tuner. 

—How to make your own grid condenser. 

— Don'ts for Radio fans. 

— How to use a Regenerative Set as a 
transmitter. 

—How to restore worn-out crystals. 


November, 1922 


—Sir Oliver Lodge on ether waves. 

—How to add a Vacuum Tube to your 
crystal set. 

—The most popular transmitting aerial. 

How to make a novel variocoupler. 


. 


December, 1922 


— How to select the best coll for your set. 
— How to make and use a loading coll. 

—A Recelving Set that takes notes. 
—How to make a series-antenna condenser. 


January, 1923 


(Out of stock. A Reprint of Mr. Cockaday's 
article describing the DX Regenerative 
Receiver may be had for 22 cents. 


February, 1923 
March, 1923 


April, 1923 


—Regeneration without Radiation. 

—How to make a simple single tube Re- 
ceiving Set. 

—Circult diagram of the Corkaday DX-3 
Circuit Tuner, with instructions on how 
to add three stages of radio frequency. 


May, 1923 


(Out of stock. A Reprint of Mr. Cockaday's 
article describing the original Circuit Tuner 
may be had for 22 cents.) 


June, 1923 


—How the microphone transmitter works. 
—How to build a good single tube receiver. 
—How to make a crystal detector stand. 


July, 1923 


—The ratio In size between your antenna 
and your coll. 

— Useful facts about ear-phones. 

—How to make a dry- cell tube Regenerative 


(Out of Stock) 


(Out of stock.) 


Set. 
—How to keep up your storage battery. 


August, 1923 


—How to build a Tuned Radio Frequency 
Recelver. 

—Measurement chart for determining the 
constants for a loop antenna. 

—How to calibrate your wave meter. 

—Circult diagram of the original Cockaday 
4-Clrceult Tuner adapted for use with dry- 
cell tubes. 


September, 1923 


—How to get a radio license. 

—How weak signals are regenerated. 
—How to make a battery ch rectifier. 
—-How to build the Haynes DX receiver. 


October, 1923 


— Practical hints for Coil Calculations. 

—How to make a Two-stage Audio frequen- 
oy Amplitier. 

—T cen good rules for Broadcast Listeners. 

Doy to make a simple Honeycomb Re- 
celver. 


November, 1923 


—The 100 Best Hook-ups (Part 1) 

—Recelving without Antennas. 

—How to build the New Regenerative 
Super-heterodyne Receiver (Part 1.) 

— How to build a combination Short and 
Long-wave Receiver. 


December, 1923 


—How to Select your Radio Parts. 

—The 100 Best Hook-Ups (Part 2). 

—How to Read a Dia (Part 1). 

—How to Bulld an efficient Crystal ver. 

— How to Build the Super-heterodyne Re- 
ceiver (Part 2). 


January, 1924 


— How to build the Improved“ Cockaday 
4-Circult. Tuner. 

— The 100 Best Hook-ups (Part 39 

— How to Read a Diagram (Part 2.) 

— List of U. S. Broadcasting Stations. 

— How to bulld the coupler, oscillator coupler 
and r. f. transformers for the Super- 
heterodyne. 


February, 1924 


— How to add Push and Pull” amplification 
to the original 3 tube Cockaday 4-circuit 
uner. 

—-The original 4-Circuit Tuner as a Port- 
able Set with Loop. 

—-The 100 Best Hook-ups (Part 4.) 

—-How to build a 3-tu Reflex. Receiver 
(Part 1.) 


POPULAR RADIO, Inc. 


9 East 40th Street 


Dept. 38 


New York City 


Please refer to POPULAR RADIO when answering advertisements. 
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THE NEW 


METALECTRIC 


SOLDERING IRON 


The answer to radio soldering problems 

is now within the price reach of every radio builder. 
An indestructible quality product—operates 

on any electric current with the simplicity of 

a writing instrument. 
Ample heat with less current for every 


type of small and fine work. 


Thoroughly Insulated Handle Always Cool 
Renewable Tips 


“Makes soldering a pleasure” 


1 your dealer cannot supply you order direct or write for circu- 
lar. Wae will ship in exchange for remittance or you may pay 
postman on arrival. 


POST ELECTRIC CO., Mfrs. acre 30 E. 42nd St., New York 


“Guaranteed?” 


Neald No. 411 


Naald De Luxe 
No. 400 
= Sock Na-ald sockets embody features which make for thoroughly dependable 
N contact under all 00 e This fact has won for them the place of 
Na-ald De | Luxe leadership among radio sockets. 
5 „ 15c Each contact strip in Na- ald sockets is of a wiping nature, maintaining 


— contact over a broad surface, and so designed that strong, permanent 
Na-ald Socket, No. 499 tension is assured. 
Price 50c 


ee All Na-ald sockets are moulded of Bakelite, with uniform cross-section 
Na-ald Adapter, No.429 and cure. These, with other engineering features, avoid plate to grid 
Price 780 losses and insure the development of full efficiency in tubes. 
Na-ald WD 11 Socket 
No. 411 


Write fer “Why a Bakelite Socket’ and other descriplice literature 
Price 75c 


Na-eld Small Space ALDEN MANUFACTURING CO. 


Price 18572 for $1.00 Dept. C. 52 Willow St., Springfield, Mass. 


Please refer to POPULAR RADIO when answering advertisements. 
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LOUD SPEAKING 
CRYSTAL SET 


Stations 5 over 1000 miles and music usic heard 


the STEINMETZ METZ ALF ER. cet our com pet heirs atal set wih 


CRESCENT LAVITE RESISTANCES 


List $1.50 


Used in the New Cockaday Circuit Dealers write for discount 
CRESCENT RADIO SUPPLY CO., 209 Alsop St., Jamaica, N. Y. 


TELOS RADIO 


—that the world 


may hear the world 
DANZIGER-JONES, INC. NEW YORK 


Make $100 Weekly In Spare Time 


Sell what the public wants—long distance radio re- 
ceiving sets. Two sales weekly pays $120 profit. No 
big investment, no canvassing. Sharpe of Colorado 
made $955 in one month. Representatives wanted at 
once. This plan is sweeping the country—write today 
before your county is gone. 


OZARKA, 855 Washington Blvd., CHICAGO 


Domestic and Foreign, Trade Marks 
P ATENTS and Copyrights. Infringement Suits 
and Interference Cases. 
Booklet ‘‘More Light on Patents’’ Sent Free 


MAX D. ORDMANN, Reg. Pat. Lawyer, 


Mech. and Elect. Engineer, 
Specializing in Radio 


1503 Woolworth Bldg., N. Y. City Hel. Whitehall 7040-1 


Nen doubles tone getting far stations on im 
snes eth outsede antennae 


POSTPAID Unaffected by Wind- Rain · Sleet- Lightning 


INTER-STATE SIGNAL (B), COLUMBUS, OHIO 
READABLE HOOK-UP PRINTS 


Proven by Test to Be the Best 
1. Hazeltine Nadizedece with two fie of R. F. amplification. 
2. ay Four Circuit aier showing how to add 1 or 2 steps of A. F. 
ampi caon. Great select! 
Supe n . using only 7 dry battery tubes. Has but 2 
c 


r of A. F. amplification. The best 


Te „Grimes In Inverse Monotrol Duplex with 3 tubes, reflexed inversely on 2. 
Each blue rint is . Bart manufactured parts buy gi giving 
assembly d ections, and ‘telling how to wind special Sel colle w 
likes to make oy A rything poss esible. Price, 50 cents each or all five for 81. 45. 
N on 
da HOME. fore only ta co., P. o. Box 1062C. Chicago, M. 


90 05 Audio Transformers, More Volume with $3 00 

Any Tube E 

Arkay Cam Switches, Use in Place of Filament $3.50 
Write for our new catalog and price list 


Essex Míg. Co., 117 Mulberry St., Dept. R, Newark, N. J. 


RADIO PHANS 
and DEALERS 


RADIO INSTRUMENTSCO. 
Dept. 115, 17 N. Wabash Ave., Chicago 


STEINMETZ WIRELESS MFG. aa 
5703 Penn Ave., Pittsburg, Pa. 


RADI 0 CRYSTAL 


USED ALL OVER THE — 
Guaranteed. Price Mounted 50 
RUSONITE CATWHISKER 14K. GOLD, 250 


Rusonite Products Corporation 
5 Park Row, New Y Y. 


Blueprints 


of the “Improved” 
Cockaday 4-Circuit 


Tuner—full size 


1 RADIO announces the completion 
of a full set of Blueprints actual size 
covering all e requirements for the 
“Improved” Cockaway 4 Circuit Tuner. 


Since the description of this remarkable 5-tube 
receiver first appeared, in e auan 1924, issue 
of Poputar Mpio, hundreds of requests have 
come to us for Blueprints. We have therefore 
prepared a set of three large prints, drafted by 
our own staff under Mr. Cockaday’s personal 
supervision. 


These Blueprints are full size, accurate, au- 
thoritative. The set of three prints includes a 
panel pattern, an instrument layout and a picture 
diagram of all parts showing every wiring connec- 
tion. 

To make these Blueprints available to all, they 
have been priced at the very low figure of only 
$1.10 postpaid for the complete set of three. They 


are not available separately, as the sets cannot 


be broken. 

Simply fill out and mail the handy coupon with 
your remittance, and the Blueprints will come to 
you by return mail. 


POPULAR RADIO, Inc., Dept. 34, 
9 East 40th Street, New York City. 
Enclosed ts $1.10 in full ent for a piete 
Blueprints for the ‘Improved 84 Coe Cockaday 4 Circult Tuner. 


Cheek here and remit 28 cent extra if you wish 
a copy of January POPULAR RADIO containing 
hook-up and operating instructions. 


Please refer to POPULAR RADIO when answering udvertisements. 


The Best in Radio Equipment 109 


INSIST ON NEW YORK COIL COMPANY’S 
PROVEN RADIO PRODUCTS 


{ 


New York Variable Con- * The New Vork 

denser with Vernier, 23 | Variable 

plate, $3.50, and 43 ae Grid Leak 
-Mi 


plate $4.50. Price in- 
cludes dial and knob. 


Easily tops the 
field in precision, 
maa permanency and 
efficiency. 
Price $1.50 


I 


{ll 


Mica Fixed Condensers 


Amplifying Of tested and permanent capacity, ranging 
Distortionless from .0001 to 
Transformers 006. 35 cents 

Correct for any to 75 cents, of 
tubes. superior qual- 

Price $4.00 ity. 


NEW YORK COIL COMPANY 


338 Pearl Street New York City, New York 
Pacific Coast—MARSHANK SALES CO., 1240 S. Main St., Los Angeles, Calif. 


Mounted Charger 100 Volt Panel type 


“*I’ve found KIC-O‘B’ batteries the most satisfactory 


A prominent New York engineer said the above. KIC-O batteries made good 
with professionals and novices. Alkaline type; won't sulphate or buckle. Life 
unlimited. Not harmed by short-circuiting, over-charging, idleness. Panel 
switches give single cell variations. Recharge from any 110-volt A.C. line with 
small home rectifier. Charge lasts $ to 6 months in detector plate circuit. 


GUARANTEE 
Write for fl information ona and 5 Batteria PE SASE 
Unmounted Rectifier. . St : . $1.00 Cell Volts 
Mounted ectifier $2.50 s 22 
KIMLEY ELECTRIC COMPANY, io 52 
2667 Main Street Buffalo, N. Y. 36 48 


KI C. Storage “B” Batteries— |———|—— > 
Iong service, low cost 5 2; 28.50 


Please refer to POPULAR RADIO when answering advertisements. 
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9 n 
ad em 
Bi nding Posts 


Simplify the most 
complicated hook-up 


Tell at a glance whether It is Antenna, 
Ground. Fones, A or B battery, etc. Name 
Sear”, engrav ved for keeps on top of each 
. (See Illustration.) 


Knobs Can't Come Off 
The lrremovable knobs save time, ee 
Setof and petty annoyances. ‘Read ems“ 
ten for the appearance ai any set. Don't be ith. 
$1.50 out them. Price 15% each. Set of ten $1.50. 
Par If your dealer can't supply you with “Read | 
*ems”’ order direct. 


Look for the name Read em“ on every post 


The 5 Co. 
Dept. J. 27 N. Ontario &t., Toledo, 


DEALERS *” io. 
s paze CATALOG 


48 page 
Dealers who handle quality products should 
get our unusually attractive discounts. 

All high grade standard sets and supplies 
All orders shipped on day received 
Write TODAY for Catalog 


FEDERAL RADIO CO. 


Distributors of 


Standard Radio Sets and Supplies 
1900 Harney St. Omaha, Nebr. 


THE NEW SIMPLEX 


180° Vario-Coupler 


With a ＋ Woven 


will bring in those distant 
stations you are trying for. 
Anexccedingly efficient and 
neat co upling device com- 
bining all of the best fea- 
turcs that have been devel- 
oped in the past year and 
which will cover all broad- 
cast wave lengths up to 


8 meters. 
53.80 


SIMPLEX RADIO CO. 


1018 Ridge Ave. Phila., Pa, 


FOR BEST RECEPTION 


you need 


The Goodman 


The niftiest short wave tuner on the 
market. Great for present broadcasts, 
local and DX. Used in all parts of the world. Certificates of 
merit from testing laboratories. Pamphlet on request. 


L. W. GOODMAN, Mfr.. Drexel Hill, Pa. 


RADIO PIN-MAP 


of United States, Canada and West Indies with indexed booklet guide. 


SPOT STATIONS YOU HAVE HEARD 
WITH COLORED MAP-PINS 


Map size, 28x14 in. mounted on map-pin 


signals, locations, stanon wave le 
pins 10c per dozen. color. At your dealer or dire 


— MAP COMPANY 


Map MN t 42nd R. bet. new Vor en 


canting Cities. distance scale, a Cathe? on fvis eee cota al 


ON 
RUBBER 


SOCKET fe 
FLOATS 


722 
é 


PATENTS PENDING 


Proriers TUBES 


Cushion is moulded of pure gum rubber that absorbs 
all vibrations that would otherwise reach Tube. It 
is not a mere pad or washer. It is held to socket 
separately by 2 small screws and nuts and will fit any 
socket, round or square, for large or small Tubes. 


At your retail store. If your 


ea doesn’t ve them, 
order direct. 


ILLINOIS RADIO CO. 
Springfield, Ill. 


RE-NU 
Radio B Batteries 


REFILLABLE, LIKE A FLASHLIGHT 
No Soldering No Paraffining 


Clearer Reci pt ions. More Economical 
Write tor Free Descriptive Literature 
STEINER BATTERY CO. 


Lancaster, Ohio 


5 TUBE ROYAL NEUTRODYNE 


Mounted on a 7 x 26 Condensite Panel. The Neutro- 


Standard manufacture. Price without cabinet $49.47. 
5 tubes, type 201A, to purchasers of set only $13.75. 

Coast to Coast, one tube set assembled with phones, 
tubes, aerial, etc., $17.75. Autoplex circuit works loud 
speaker on one tube. Complete parts including panel 
and tube $18.50. 

Reinartz or Cockaday circuit complete with panel 
and tube $13.67. 

Write for Bulletin 64 
Dealers get our prices on sets & Tubes. 


Royal Mfg. Co., Dept. 164-296 B’dway, N. Y. 


The Copper Giant “A” Battery 


For WDl I. WDI2 and other low voltage 
tubes. Equal to 20 dry cells. Can stand 
idle for years without deterioration and re- 
quires no attention whatever. Ideal for 
multi- tube circuits using UV199. Write 
for circular. 

THE COPPER GIANT BATTERY Co., Lansdowne, Pa. 


Please refer to POPULAR RADIO when answering advertisements. 
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By Merit Alone, 


Precise Audio Transformers are the choice of those 
who discriminate. 


The 41% tol ratio yields the highest degree of amplification 
without distortion, and the deeper tones so often lost find their 
place in the wonderfully realistic recreation of broadcasted music. 

Recommended for neutrodyne circuits. 


Our voltage amplification test chart No. 1094 is convincing of 
the remarkable performance of this transformer. 


Write today for this chart and illustrated circular describing 
cur VERNIER RHEOSTAT and SWITCH LEVER. 


Trial Offer 


If your dealer cannot furnish these, send us his name or on 
receipt of price we will forward ycu any instrument for ten days 
trial and will refund your money on return if unsatisfactory. 


PRECISE MANUFACTURING 
CORPORATION 


Rochester, 8 2 2 New Vork 


BRANCHES 
53 W. Jackson Blvd. 821 Market Street 
Model 285A—$5.75 Chicago, Ill. San Francisco, Cal. 
Distributed in Canada by Perkins Electric, Ltd. 
Toronto Montreal Winnipeg 


at Only 832 


A rechargeable wet “B” Radio battery built strictly on storage battery 
principles. Yet it costs only a trifle more than an ordinary dry cell battery. 

The Rabat at the low price of $3.96 has 12 cells with a total of 24 volts 
and ample capacity. It is noiseless, fool-proof, and compactly constructed. 
Built on a solid rubber base. Small, but neat and efficient. All elements 
visible. No internal discharge. More economical. Longer life. Higher 
and more continuous voltage. Easily recharged at home with aid of in- 
expensive Rabat Rectifier. If your dealer cannot supply you send direct. 


South of Tennessee and West of the Mississippi, East of Rockies—$4.25 
West of Rockies—$ 4.40 


Rabat Rectifier for Recharging $ .75 


THE RADIO RABAT COMPANY 
301 RUSSELL BUILDING Playhouse Square CLEVELAND, O. 


2 E Gio RABAT 24 VOLTS 


Please refer to POPULAR RADIO when answering advertisements. 
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Mail This Coupon—TODAY! 
8 Allen-Bradley Co., 7 
2276 Greenfield Ave., Milwaukee 


2 Please send me information about the Universal 
8 Beadleysrat. the perfect filament control. I want 
better radio reception. 


a aneeeeaeeeeeseeeeeasannannd 


0 ‘ í A 
0005 MF variable condenser f 
Neutrolormer 9, 
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Amplilyine tubes 
i 
Neutraliane ç onden se rs 


002 MF lised condi 


in the Neutrodyne 


HE discriminating radio fan is forever improving his set. At first, 

the actual accomplishment of radio reception is all that is asked, 
but in a short time new hookups are tried or new equipment is used 
to improve reception. 


A good hookup is worthless without good equipment and, of all things, 
perfect filament control is most important. The high efficiency of a 
good tuner is quickly lost with poor filament control. 


The Universal Bradleystat makes any radio set better. Its noiseless, 
stepless control never fails to surprise and delight the radio fan trying 
to make long distance records. The recent Radio Broadcast long distance 
contest gave the Bradleystat first place for superior performance. Re- 
place your present rheostat with Bradleystats and enjoy better radio. 


WHEN YOU BUY A RADIO SET, ASK FOR BRADLEYSTATS 


Ca 


$1.85 $2.50 
276 Mad weakee, 
at all dealers a — at all dealers 


MANUFACTURERS OF GRAPHITE DISC RHEOSTATS FOR OVER 20 YEARS 


Please refer to Porul. AR RaDio when answering advertisements. 
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And now, every home can have an 

Aladdin's Lamp— 
These fireside listeners can turn a dial, and 
find themselves instantly at the very footlights of 
in Eastern Symphony stage—ch eering a Presi 
lential candidate in a far-off city—thrilling with 
the vast throng ai a Varsity game! Even the 
Genii of the Lamp would have marveled at this 
great new magic and this wonderful new land of 
enchantment. 


Choose the Right Receiver 
And You Can Choose Your Program— 


C & W Receivers have proved by actual test to be more highly selective 
than any other instruments in their class. Owners state they get distance 
without interference from powerful local stations—enjoy broadcasting sta- 


tions 1000 to 2000 miles distant. 


The Console Model illustrated, a highly selective 4-tube receiver, is a 
beautiful furnishing for your home as well as a wonderful means of pleasure 
and entertainment. Completely self-contained in a handsome Walnut 
Finish, Early English Period Console, with tubes, batteries and Magnavox 
loud speaker all in cabinet. Special C & W double circuit; shock absorb- 
ing tube mounts, shielded panel, automatic rheostat switch. Finest mate- 
rials, simple sturdy construction, an efficient, moderate- priced instrument. 


$325 


Ask Your Dealer to Demonstrate 


Cutting & Washington Radio Corporation 


Minneapolis : Minnesota 


utting = ashinaton 


STANDARD OF EXCELLENCE IN RADIO SINCE 1914 


PRESS OF WILLIAM GREEN, NEW YORK 


gl ee 
aj 1810 


ben results and fa 
trade mark of the mc 
electrical control 
world turnis 
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you can bui 


CUTLER- HAN 


Digitized Sy aes 


opular Radio 


TELEDYQE|| 


<a TELE * | 
. means distance | kè. 
Te e DYNE 


means power 


Vital Improvements | 


in Radio 


Dr. Cutting and Mr. Washington have struck at the very heart 
of the radio problem in the development of the TELEDYNE 
—1924’s greatest set. 


1. fica AAE is super-sensitive, catching and developing the weakest 
signals. 
2. Extremely selective—TELEDYNE tunes local stations out. 
3. Greater volume —a real LOUD-speaker set. 
4. NO radiation no regeneration howls on the air. 
5. Easy to pick up new stations—no need for a “‘log.” 
Four tubes do the work of five, saving tubes and batteries. 


Price, complete with all tubes and batteries, con- $190 


tai ned in cabinet e e e 0 e e e e e e e e 


Ask a CW Dealer to demonstrate 


The Cutting and Washington Radio Corp., Kasota Bldg., Minneapolis, Minn. 


UiTinqge\ Jashington 


Standard of Excellence in Radio Since 1914 


See the Console Model, complete with Loud-speaker. 
| 
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Table Taler... . $10.00 
Navy Type Headset 8.00 
Superior Headset.. 6.00 
All Brandes products are sold 
under a money back guarantee 
by reliable dealers everywhere. 


© C. Brandes, Inc., 1924 


Table Talker 50c. additional 
west of the Rockies. 


Please refer to POPULAR RADIO when answering advertisements. 
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ORE than ten 
years of radio 


manufacturing ex- 
perience is built into 
each dependable 
Grebe Broadcast Re- 


ceiver. 


Made in two easily 
operated types, in which 
every detail of 
craftsmanship is an 
assurance of trust- 
worthy perform- 
ance. Ask your 
dealer or write us 
for literature. 


Licensed Under 
Armstrong U. S. 
Pat. No. 1,113,149 
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(Accessories extra) 
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bines Regeneration 
and Tuned R. F. $17 500 
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PAGES WITH 


One of the most interesting of our visitors 
last month was Svend Skov, a good-looking 
young Dane who was a member of the crew 
of the ill-fated Nor mania, sunk in a storm off 
Virginia on January 17, 1924. In fact, Skov 
was the radio operator whose efforts brought 
help in the form of the steamers Henry R. 
Mallory ond Charles E. Harwood, which res- 
cued the entire crew of twenty-six. 


* * * 


Younc Skov (like all the rest of the crew) 
lost everything he had on board except such 
of his clothes as he wore and the overcoat 
which was given to him by the Danish Consul 
in New York, where all of the penniless casta- 
ways were finally landed. But the lost treas- 
ure that he mourned most of all was a com- 
‘plete set of Porurar Rapio! 

«„ „ * 


“Coutp you let me take back with me to 
Denmark tomorrow a complete file of the 
magazine?“ asked Radioman Skov. “I have no 
money at all, but I will pay you when I get 
home.” 

Needless to say, our Subscription Manager 
loaded him up with a complete file (with the 
exception of four numbers that are out of 


print) with the compliments of POPULAR 
RADIO. 

* „ „ 
From now on Porutar RADIO will under- 


take to replace without charge all files of the 
magazine that may be lost at sca by any ship's 
operator. 


2 ** „ 
“Last summer,“ reports C. G. Isherwood 
of Old Shirley, Southampton, England, “I 


8 
n 
Lb 


— ——— —— ̃ ß — — 


Kadel & Herbert 


THE EDTTOR 


constructed the now famous Cockaday four- 
circuit tuner from the instructions given by 
the inventor in your May, 1923 issue, and al- 
though I had some difficulty in adapting ap- 
paratus of British manufacture to take the 
place of components specifically advised (un- 
fortunately unobtainable in this country), I 
was astounded at the remarkable results. On 
my small antenna, which is only 50 feet long 
and 20 feet high, I can get WGY and hear 
every word distinctly as easily as I can get 
our home = stations—not quite so loud, of 
course! 
* * * 

“I was so enthusiastic over the results that 
I obtained a dozen copies of the May, 1923 
issue and distributed them among my radio 
friends—seven at least, I know are now regu- 
lar subscribers. . The articles by Sir Oliver 
Lodge have been of the greatest service to me 
in my experiments as they contain much data 
which I have never been able to obtain from 


any other source. 
$ * 


„Ir the price of PoruLAR RADIO were $1.00 
a copy, it would be well worth it and I should 
still be a regular subscriber!“ 

„55 4“66— „ 


SOMETIMES we wonder why the occasional 
anonymous letter that is furtively mailed to 
the Editor is invariably scurrilous and why 
“the truth is not in them.“ And then we con- 
clude that the bashful author hides his identity 
because he also knows that the truth is not in 
them. And then we file the anonymous letter 


in the scrap basket. 
(Continued on page 6) 


THEY OWE THEIR LIVES TO AN SOS CALL SENT BY A 
POPULAR RADIO SUBSCRIBER 
Nincteen of the crew of twenty-six of the wrecked Danish ship Normania, who 
mere rescucd by American vessels when Radioman Skov called for help. A complete 
file of PorulAR Rapio went down to join the treasures in Davey Jones’ locker. 
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Increase Your Range with 


Free Blue Prints of 
Hook-ups 
Ask pera oi ie Sree 


the Dubilier Duratran 


Don’t discard your one-tube regenerative set be- 
cause you can’t get the distant stations. The Duratran, 
the wonderful Dubilier radio-frequency transformer, 
will bring them in. 

Simply add a stage of Duratran radio-frequency am- 
plification to the set. And you will save the ten or 
fifteen dollars you would spend in buying parts for a 
new radio-frequency set. 


The Duratran will enable you to bring in the dis- 
tant stations because it amplifies on all broadcasting 
wave-lengths twenty times. All stations come in w th 
equal clarity because of this unrivalled amplificat ion. 


Your dealer sells Dubilier Duratrans. Price $4.00. 


40-50 West Fourth, Street, New York 
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PAGES WITH THE EDITOR 
(Continued from page 4) 


_Lieutenant-Commander Fitzhugh Green, UV. S. N. 


ONE of the foremost radio experts of the 

` Navy, who is writing an important 
article for PopULAR Rapio. 

+ * „* 

WHAT kind of articles do you like best in 
PoPpuLAR Rapio? What kind of articles do 
you believe can be dispensed with most read- 
ily? Which of the departments do you like 
best—and the least? hat additions or omis- 
sions can we make that will increase the 
value of the magazine to you? 

* * 4 


THe Editor welcomes both criticism and 
commendation. Each is helpful. Indeed, 
some of the most popular features in POPULAR 
Rapio have grown out of letters of sugges- 
tion from our readers—and some of its faults 
have been eliminated by the same means. 

* * +% 


So many letters from radio operators—ama- 
teur and professional—have poured into the 
editorial sanctum addressed to “The Leader of 
the Expedition” that will shortly start for a 
cruise around the world (as announced in the 
February .umber) that the Editor has finally 
persuaded his anonymous friend to come out 
into the open and reveal his name, his address, 
his plans and his needs. Here they are: 

° * „ „ 

His name is Barry Buchanan. His address 
is 16 Gramercy Park, New Vork. His plans 
provide for a four-year tour in a 150 foot 
two-masted schooner with auxiliary engines; 
he will be accompanied by photographers, 
scientists and writers—and he needs an ex- 
perienced operator who will take his pay in 
adventure and about $10.00 a week, cash, for 

cket money. For further particulars, write 

arry Buchanan direct. 


In this number Popular Rapio initiates— 
on page 378—the method of presenting a 
hook-up diagram from RIGHT-TO-LEFT—which 
is the order in which the experimenter actu- 
ally works on it and in which the set appears 
to him, from the rear. 

+ „ „ 

CoNVENTION has heretofore observed a left- 
to-right diagram and convention is not to be 
lightly ignored. On the other hand the right- 
to-left diagram reading appears to be the 
logical and more practical form. 

hich do the readers prefer? 
The Editor will be glad to get opinions. 
* „ „ 


HERE is a real idea from a fan who finds 
the advertising pages of PoruLAR RADIO so 
valuable that he is making a radio encylopedia 
out of them. 

“When I want to buy a new piece of appa- 
ratus,” he reports, “I am not always able to re- 
member offhand the names of all the makers of 
that particular thing or the special character- 
istics of the different makes. So I have begun 
to put together an encyclopedia of radio ap- 
paratus, using the advertising pages of POPULAR 
Rapio as my material. 

2 » „ 


“Tue editorial pages I file separately, to be 
bound. The advertising pages I cut up; I paste 
each ad in a scrapbook, indexing each one 
under the pieces of apparatus that it describes— 
“condensers,” “loudspeakers” or whatever it 
is. Though I have only been doing this for a 
few months my collection has already furnished 
me valuable information. Of course, I have 
to buy two copies of your magazine, so that 
I can keep the ads on both sides of the page. 
But the results make it well worth while.” 

—T. E. YAWLE, 
+ „ „ 


Wr the next issue May —Porul AR RADIO 
will be two years old. In celebration of its 
birthday PorULAR Rapio will treat its readers, 
not only to a still further increase in its num- 
ber of pages, but also to another “How to 
Build” article that will be of special interest 
and value to every owner of a receiving set, 
for it will describe how to make an audio- 
frequency amplifier that does not distort. 


THIS new invention was developed by the 
Technical Editor, Laurence M. Cockaday, 
whose famous four-circuit tuner is known by 
millions of fans throughout the radio world. 
It is not only an amplifier of extraordinary 
qualities, but an amplifier that the fan can 
make for himself at a cost for parts of only 
about $45.00. Don't fail to get the May num- 
ber! 
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Your receiving set can be no better, in deliv- 
ered results, than the loud-speaker you use with 
it. The THOMPSON MAGNAPHONE is an 
instrument that brings out the best that is in 
your set—because it is specifically designed and 
built as a radio loud speaker, not merely adapted 


from other purposes. 

All that you’ve been seeking, and haven’t found else- 
where in loud-speakers, is yours with the MAGNA- 
PHONE—the volume, the tone quality, the natural repro- 
duction of the original performance unmarred by mechani- 

cal distortion. You'll notice the difference instantly, when you 
plug in a MAGNAPHONE. 

Here are a few features that make the MAGNAPHONE 
different, and better: cone-shaped special composition diaphragm 
vibrating equally over its whole area; two-to-one driving arma- 
ture, reducing the permissible air gap 50%; laminated magnetic 
pole pieces and generously large magnet. These combine in a 
structure which forms a loud-speaker giving results so incom- 
parably superior that the MAGNAPHONE is the instant choice 
of those who demand the best. 


Price $35.00—at Good Dealers, Everywhere 


Ask your dealer to demonstrate the MAGNAPHONE— 
compare it with any other loud-speaker, from any stand- 
point—and you'll admit that Thompson’s 14 years’ ex- 
perience in radio manufacture has produced the radio 
reproducer that satisfies your every requirement. 


Manufactured by 


R. E. Thompson Manufacturing Co. 


Sales Office Factory 
150 Nassau St. New York Jersey City, N. J. 


Manufacturers also of the THOMPSON BALANCED NEUTRODYNE 
RECEIVER. Licensed under Hazeltine Patents 


Please refer to POPULAR RADIO when answering advertisements. 
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Like the Artist Standing Before You 


So pure, sweet and life-like is the tone of the new Kennedy Radio 
Receiver, Model V. that it really makes you feel the artist’s presence 
—standing at your fireside— performing for you, in your own home! 


And, with chis new Kennedy, it is astonishingly simple to bring 
to your own living room the best broadcast entertainment in the 
country. You, your wife, mother, son or daughter—anyone—can 
operate Model V with an ease chat brings its own form of fasci- 
nating pleasure. Only one dial is used to “tune in” a station—a 
slight regulation of a second dial controls the volume so you can 
bring in music or voice soft or pronounced as you wish. 


Best of all, when once you have determined the dial setting for any 
station, that station (if it is broadcasting) will “come in” at its own 
dial setting—any night, anywhere, regardless of the kind of 
antenna used. 


Think of the possibilities here! Many Kennedy owners make up 
their own station record—showing the dial set- 
ting for each station. How wonderfully simple— 
merely select the station you wish to hear and set 
the tuning dial to the number of that station. 


Another feature about this new Kennedy is one 
that your neighbors will appreciate. It does not 
tadiate to any appreciable extent it does not throw 


$125 


fully equipped 
($127.50 west of Rockies) 


out whining, whistling noises that interfere with listeners living 
near you. 


When you buy your Kennedy Model V. you will add an artrac 
tive piece of furniture to your home. The mahogany cabinet is 
hand-rubbed to a beautiful finish. The polished black Formica 
panel, in contrast with the mahogany cabinet, creates a pleasing 
effect. There is no confusing mass of wires dangling from the 
cabinet and all batteries are completely enclosed. 


Model V is really the receiver for you! It is a permanent invest- 
ment that will bring you years of pleasure. It is sold, completely 
equipped with all dry battery tubes, dry batteries and Kennedy 
3000-ohm phones with plug, for only $125.00 ($127.50 west of 
Rockies). Other models range from $285.00 to $825.00 (slighely 
higher west of Rockies) completely equipped, including built-in 
loud speaker. 

Try this new Model V in your own home—your 
dealer will gladly arrange this for you. If you can- 
not locate him, write us direct for fully -illuserat- 
ed literature covering this and othef popular 
Kennedy models. 


All Kennedy Radio Receivers are regenerative. 
Licensed under Armstrong U. & Patent No. 1,113,240. 


THE COLIN B. KENNEDY COMPANY 
SAINT LOUIS 
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“Radio Will Make Our Next President“ 


So state the politicians, who are beginning to realize the enormous audt- 

ences that can now be reached through the ether. This picture shows 

William J. Bryan before a microphone, firing one of the first of the 
oratorical guns of the campaign. 


From a photograph made for POPULAR RADIO 


A Foremost Explorer of the Electron Universe 


Professor Niels Bohr, of the University of Copenhagen, has done more than any 

other sctentist to lay bare the secrets of the Spinning electrons that compose the 

atoms of matter. This photograph, made during Professor Bohr’s recent lectures 

at Columbia University, shows a few of the mathematical equations which are 

necessary for the full exposition of his theories of how atoms are built and of how 
ether waves are produced from them. 


VoLUuME V 


NuMBER 4 


Bohr's New Theory of Atoms 


Ether waves start from electrons and end on electrons. 

Witliout electrons there could be no radio. Atoms, 

too, are made of electrons. This article tells about the 

new and revolutionary conceptions of atomic struc- 

ture that have attracted such profound attention in the 
world of science. 


By E. E. FREE, PB. D. 


HE atoms of matter are so incon- 

ceivably tiny that there are more 
than 2,000,000,000,000,000 of them on 
the top surface of an ordinary pin- 
head. 

Yet each one of these minute atomic 
specks contains a wonderful inner uni- 
verse of its own. It contains, in fact, 
a whole solar system not unlike that 
greater system of the sun and the 
planets on which we ride so comfort- 
ably through the emptiness of space. 

This knowledge that the atoms are 
miniature solar systems is new. It re- 
sults, in the main, from the work of 
Professor Niels Bohr, a distinguished 
Danish scientist who has been lecturing 
recently in the United States. 

For the radio engineer this theory 
has not only the interest which any 
atomic theory must have for every sci- 


entist but a special interest as well. It 
is the latest word of science about the 
electrical theory of matter. It is the 
newest news of the electron. And it 
is about to give us, so many scientists 
believe, the key to that great secret of 
the relation of ether waves (including 
both light and the waves of radio) to 
the kinds of electricity with which we 
are more familiar as electric charges 
and as electric currents. 

The Bohr theories were originally 
reached, indeed, through the study of 
the ether waves sent out in the form 
of light ravs from heated atoms; the 
light ravs which make up sunlight or 
the light from the flame of a fire. But 
this wav of approaching the theory has 
many difficulties for the student. Ex- 
planation will be easier if we consider, 
first. what the theory has to say about 
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the make-up of the atoms of matter. 

The theory embodies an idea of the 
atom rather different from that de- 
scribed recently in PoPULAR RADIO by 
Sir Joseph J. Thompson.* The Thomp- 
son theory is a static one. It assumes 
that each atom consists of a central 
particle around which are grouped a 
number of electrons which occupy rela- 
tively fixed (or static“) positions so 
long as the atom holds together at all. 
The arrangement of these electrons in 
space is determined, Sir Joseph Thomp- 
son believes, by the usual electrostatic 
attractions and repulsions. 

The new Bohr theory, on the other 
hand, is dynamic. It agrees with the 
Thompson theory 1n assuming the same 
ultimate parts for the atom; the central 
particle or nucleus and the electrons 
that surround it. 

But Bohr does not believe that these 
Nen Theories of How the Atom is Put To- 


gether, by Sir Joseph d Thompson. PoruLAM Rapio, 
vol. 4, pages 179-186 (September, 1923). 


electrons are stationary. Far from it. 
He believes them to be in rapid revolu- 
tion around the central nucleus much as 
our earth is in revolution around the 
sun, That is why the model of the 


atom to which the Bohr theory leads is 


sometimes called the “solar system“ 
model. It sees the atom as an assem- 
blage of electron “planets” surround- 
ing a nucleus as “sun.” 

Between these two theories, the static 
theory favored by Thompson and the 
dynamic theory proposed by Bohr, the 
weight of scientifc opinion now in- 
clines strongly to the theory of Bohr. 
There would be general agreement 
among scientists, presumably, that Bohr’s 
picture of the electrons whirling diz- 
zily around each tiny atomic sun rep- 
resents the best present idea of science 
as to what atoms are really like.* 

The best introduction to the Bohr 


* This picture of the atom was applied to a com- 
mon material—metallic copper—in an article in Popu- 
LAR Rapio for January, 1924, pages 41-48. 


AN ATOM OF SODIUM, AS THE BOHR THEORY SEES IT 


wo electrons (not shown in this illustration) occupy the two innermost orbits. 


Eight more electrons move in orbits of about the same diameter. 


The eleventh 


electron has a much larger orbit and this orbit gradually rotates, as shown by the 
dotted line. It is this outermost electron that is knocked off whenever a sodium 
ton ts produced, as in the sodion vacuum tube. 


BOHR’S NEW THEORY OF ATOMS 


From a drawing by Arthur Merrick for Porutar RADIO 
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WHAT A GIGANTIC HYDROGEN ATOM WOULD LOOK LIKE 
If a single atom of hydrogen gas were magnified some two billion million times, the 
central nucleus of it would be represented bya little particle the size of a buckshot on 
top of the Woolworth Building. Around this would revolve a forty-foot balloon, repre- 


senting the electron, the orbit of which 
Yet this is the simplest kind of atom; 


theory is the consideration of its model 
for the simplest known kind of atom— 
the atom of hydrogen gas. 

This atom contains, everybody agrees, 
only two particles. At the center is a 
simple particle that serves as the atomic 
sun. Around this revolves a single 
electron. The hydrogen atom is a solar 
system with only one planet. 

This planetary electron is an ordinary 


would reach just beyond Philadelphia. 
other kinds contain more electrons. 


electron, just like those that are familiar 
to us in the theory of the vacuum tube 
and of other electric devices. In the 
vacuum tube the electrons are free and 
shoot about alone through the space in- 
side the tube. In the hydrogen atom 
the electron is bound to the atomic 
nucleus. If it leaves the nucleus the 
atom no longer exists as an atom. 
The central nucleus of this atom is 
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a particle somewhat less familiar to 
radio engineers than is the electron. 
Scientists call this central particle a 
“proton.” Sometimes it is called a 
“positive particle“ or a “positive elec- 
tron“ for it possesses, we discover, a 
permanent charge of positive electricity 
exactly equal in amount to the charge 
of negative electricity possessed by the 
ordinary electron. 

About the real nature of this positive 
particle or proton that serves as the 
atomic sun we know practically nothing. 
Nor do we know, for that matter, any- 
thing about the real nature of the elec- 
tron. These two particles, the proton 
and the electron, we must merely take 
for granted. We know that they exist. 
We know that they are the building 
stones of matter. We know that they 
lie at the root of most (if not all) of the 
phenomena of electricity. What they 
really are we do not yet know, and it 
is futile to disguise this ignorance. 

But, assuming that these two particles 
are the universal constituents of all kinds 
of atoms, let us try to visualize the 
simplest known combination of them; 
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that is, the hydrogen atom, which is 
composed of one particle of each kind. 

This atom is far too small,.of course, 
for us to dream of actually seeing it, 
even with the most powerful imaginable 
microscopes. But let us imagine that 
we possess the magical power of en- 
larging things as much as we wish and 
let us enlarge a hydrogen atom until we 
can see it. Or, as we are going to com- 
pare it to a solar system, let us enlarge 
it until the orbit of the electron planet 
in the atom becomes comparable in size 
to the orbit of our earth. We can 
then compare the proton of the atomic 
system with our sun and the electron 
with our earth. 

Nor will this electron (in the enlarged 
atom) seem so very different from our 
earth. It will be a sphere, somewhat 
flattened at the poles as our earth is, 
and with a diameter of about 6,500 
miles as compared with the 7,900-mile 
diameter of our earth. It will be mov- 
ing around the proton in an orbit not 
unlike the earth’s orbit, though the elec- 
tron moves, as we shall see, very much 
faster than the earth does. 


A DIFFERENT MODEL OF THE SODIUM ATOM 


This ts the “static” model of the same atom the “dynamic” model of which is shown 
on page 320. The electrons are supposed to occupy relatively fixed positions instead 


of being in orbital revolution. 


Most scientists do not favor thts static model, bret 


prefer the dynamic, or Bohr, model. Either model will explain the ionization in the 
sodion tube, as the eleventh electron is LA out from the rest of the atom tn both 
models. 


BOHR’'S NEW THEORY OF ATOMS 
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U. S. Bureau of Mines 


FREEZING THE ELECTRONS IN ATOMS 


The arrangement of the electrons in an atom determines the propertics of substances. 
The two simplest atoms, hydrogen and helium, are the hardest ones to freese. In 
this laboratory of the United States Burcau of Mines these two gases are used to 
produce temperatures hundreds of degrees below sero; at these super-freesing tem- 
peraturcs copper wire has almost no resistance for electric currents. 


But it is when we turn to look at the 
central sun of this enlarged atomic sys- 
tem (that 1s, at the proton), that we 
see the greatest difference between the 
astronomic solar system and the atomic 
one. In the astronomic system the sun 
is much larger than the planets. The 
sun’s diameter 1s, in fact, more than a 
hundred times the diameter of the earth. 

In the atomic system this is not true. 
The proton is smaller than the electron. 
It has, we believe, only about 1/1850 
the diameter of the electron. In our 
enlarged hydrogen atom where the elcc- 
tron is 6,900 miles in diameter, the 
central proton will have a diameter of 
Icss than four miles. 


At first sight this is a very surprising 
fact. How can this tiny proton act as 
a nucleus to hold the vastly larger elec- 
tron in its atomic orbit ? 

There are two reasons for this. One 
is that the attractions between the elec- 
tron and the proton are electrical instead 
of gravitational. They depend, there- 
fore, on the relative charges of the 
bodies, not on their relative weights. 

The second reason is that the proton, 
though exceedingly tiny, is tremendouslv 
dense. In common language we would 
say that it was very “heavy” for its 
size. Jt is, in fact, billions of times 
“heavier” than the densest lead. 


For this reason we can find a 19 — 
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United States Radium Company 


MEASURING RADIUM BY THE EXPLOSION OF ITS ATOMS 


The atoms of radium are continually blowing up. Whenever they do so they send 

out ether waves that are like ‘the waves used in radio, but much shorter. The 

strength of radium preparations is determined by catching these ether waves (in the 

apparatus shown here) and measuring their intensity. The cxploding radium atom 
also shoots out some of its contained electrons. 


model of the hydrogen atom than is 


given by our earth and our sun. This 
better model would consist of a small 
but very heavy sphere at the center, 
say a lead buckshot. Around this would 
revolve a much larger but much lighter 
sphere, say a gas-filled toy balloon. The 
buckshot represents the proton; the toy 
balloon represents the electron. 

But we will need a rather unusual toy 
balloon to represent the electron, for if 
the proton is the size of a buckshot 
the electron-balloon will have to be about 
forty feet in diameter. And so incon- 
ceivably small is the actual system of 
the atom that the distance between the 
buckshot and the forty- foot balloon, if 
we keep accurately to our scale for the 


model, will be nearly one hundred miles. 

This is the model of the Bohr theory 
for the hydrogen atom. A small lead 
buckshot about a quarter of an inch in 
diameter. represents the proton. Let 
us assume this placed on top of the 
Woolworth Building in New York City. 
Around this there sweeps continually in 
a great circle the forty-foot balloon that 
represents the electron. On each revo- 
lution it passes just beyond Philadel- 
phia on one side and a little short of 
Albany on the other. 

This represents, as I have said, the 
simplest known atom. The atoms of 


the other chemical elements differ from 
it only in that they are more complex. 


All of them consist, we believe, of the 


BOHR’S NEW THEORY OF ATOMS 


same ultimate particles; the protons and 
the electrons. But the other atoms, be- 
yond hydrogen, contain more than one 
each of these particles. 

The atom which is next in simplicity 
to hydrogen is the atom of helium. 

Helium is the newly discovered gas 
that is now used, you remember, to in- 
flate airships. It is the only non-explo- 
sive gas that can be used for this pur- 
pose and the proposed North Polar 
trip of the great navy airship, the Shen- 
andoah is expected to be carried out 
by its aid. 

The atom of helium has two electron 
planets instead of the one possessed by 
the hydrogen atom. It has, also, an 
atomic sun that is considerably more 
complex than the simple one-proton 
nucleus of the hydrogen atom. The 
helium nucleus is believed, in fact, to 
contain four protons. But it contains 
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something else in addition to the four 
protons. It contains two electrons. 

The atomic sun of the helium atom is, 
then, a permanent aggregate of four 
protons plus two electrons. So far as 
we know these nuclear electrons are 
just like any other electrons. They are 
merely bound, in some fashion which 
we do not understand, inside the nucleus 
of the atom. Around the whole of 
this compound nucleus revolve the two 
planetary electrons. 

The other atoms, still more com- 
plicated than helium, are built up in an 
analogous fashion. More protons and 
electrons are added. All of the protons 
go into the nucleus. Some of the elec- 
trons do the same; others of the elec- 
trons become additional planets. 

The third atom, for example, is that 
of the metal, lithium. It contains six 
protons, all of which are in the nucleus; 


From a photograph made for Porutar RADO 


A RADIO SET MADE OF THIS METAL MIGHT COST A MILLION DOLLARS 


This is the most expensive metal in the world, Iridium. This piece of it is worth 
over $300. But its atoms have two valuable propertics; the metal ts hard and at the 


same time it resists corrosion. 


This would make it useful for electric contacts in 


radio sets—4f it were cheaper. 
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EVERY ATOM OF A COPPER WIRE LOOKS SOMETHING LIKE THIS 
This diagram shows a few of the orbits occupied by the 29 electrons in each atom of 


metallic copper. 


Each orbit contains an electron that moves with speeds that may 


exceed 39,000 miles a second. There are billions of these atoms in the smallest 
visible copper filing that you scrape off a wire when soldering your radio set. 


and six clectrons, three in the nucleus 
and three more revolving around it as 
planets. The fourth atom in the list, 
that of the rare element beryllium, pos- 
sesses eight protons and four electrons 
in the nucleus, with four additional elec- 
trons as planets. 

And so on through the entire list of 
the chemical elements until we reach 
the last and most complicated atom of 
all, that of the radioactive metal ura- 
nium. This atom contains 92 electron 
planets revolving around a nucleus that 
consists of about 180 protons combined 
with about half as many electrons. The 
atom of radium is almost as complicated, 
having 88 electron planets and about 
twice as many nuclear protons. It is 
probable, in fact, that the tremendous 
complexity of these last atoms is the 
reason for their radioactivitv. Thev 
are so unwieldy that occasionally they 


blow up, shooting out the electrons and 
other particles that produce the radio-. 
active effects. 

Throughout the list of atoms it is the 
planetary electrons that determine the 
ordinary properties of substances. The 
nucleus is hidden away at the center of 
the atom and protected. The outer elec- 
trons are the atom’s contact with other 
atoms and with the world. It is, for 
example, the number and arrangement 
of the planetary electrons that make gold 
different from lead, that make oxygen 
the life-giving gas that we breathe while 
chlorine is a corrosive and poisonous 
one. It is the continual revolution of 
these innumerable billions of electrons 
inside the atoms of matter, each keep- 
ing to its own orbit and attending strictly 
to its own business, that gives to everv 
smallest fragment of the universe the 
aspect that it has. 
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Our bodies, for example, consist of 
some twenty different kinds of atorhs. 
Each atom has its accustomed group of 
electron planets; one planet each for the 
atoms of hydrogen (which make up a 
large part of our body); twenty-six 
planets each for the atoms of iron, 
which are, so far as we know, the most 
complicated kind of atoms really neces- 
sary to life. 

The human body is really nothing but 
a maze of flying electrons. Man is mo- 
tion. If the revolution of the electrons 
in your bones and muscles and blood 
corpuscles should stop you would in- 
stantly disappear. It is probable, in 
fact, that you would explode with the 
most inconceivable violence. 

The speed of the electron planets in 
their orbits is so great that it transcends 
all human experience. In a copper 
atom, for example, some of the electrons 
move with a speed of more than 39,000 
miles a second.* Even the slowest of 
them have, we believe, a speed of nearly 
10.000 miles a second. One of these 
slowest electrons could fly, if it were 
loose, more than twice around the earth 
in less time than it took you to read this 
sentence. 

And such speeds mean power. Every- 
one knows that if the earth hit some- 
thing and stopped, the energy released 
would turn every fragment of our globe 
into white-hot gas. The same kind of 


* The structure of the copper atom is described in 
more detail in the article in Por. AR RADIO for Janu- 
ary, to which reference has already been made. 
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thing would happen if the revolving elec- 
trons in the atom were stopped. If the 
energy of electron motion in your body 
were suddenly released the explosion 
would not only dispose of you but it 
would wreck the neighborhood. There 
is more energy in the first joint of your 
thumb than in the explosion of a hun- 
dred pounds of dynamite. 

Is this energy of any importance in 
radio? : 

Undoubtedly. Radio receivers and 
radio transmitters are alike composed of 
atoms; the atoms of copper in the an- 
tennas, the atoms of air in between the 
plates of the condensers, the atoms of 
other substances in the insulating mate- 
rials out of which the panels and frames 
and supports are formed. 

The radio waves go out from elec- 
trons; either free electrons or, perhaps, 
the electrons of the atoms themselves. 
The conversion of electricity to radio 
waves in the transmitter and of radio 
waves back to electricity in the receiver, 
both are done by atoms and by elec- 
trons. 

How, then, can we hope for adequate 
understanding of the real basis of radio 
until we have learned about these whirl- 
ing svstems of electron planets that make 
up the copper of our wires, the plates 
and filaments of our vacuum tubes and 
even, we must not forget, the bones and 
membranes and nerve-cells of the human 
ears that we must use when we listen to 
our radio receivers? 


Tne motions of the electrons in the atom are not only responsible for the 


nature of matter and for the form of the universe. — 
the production of ether waves such as the waves of light. 


They control, also, 
It ts electron 


mations that produce the colors of flames; the red-fire, for example, of 


political parades. 


By examining the light that they send us we can study 


the behavior of electrons off in the most distant stars, millions of millions 


of miles away. 


It ts electron motions that produce radio waves also. 


What the Bohr theory has to say about these relations between ether waves 


and clectrons will be 


told by Dr. 


Free in a following article in 


Poputar RADIO. 


Western Electric Co. 


THE MAN WHO PERFECTED THE OSCILLOGRAPH 
An interesting laboratory snapshot of Dr. J. B. Johnson studying the wave form of 
an oscillating circuit as it traces itself on the chemically prepared bottom of the 


oscillograph tube 


which he has developed and which is described in this article. 


The Electron Pencil for 
Studying Radio Circuits 


How can one see a radio wave? 


what is the shape of the wave train in a radio circuit? 
article tells how these phenomena are examined by the use of that re- „= 
instrument—the 
the secret of this instrument is the behavior * 

z 


markably ingenious 
many other features of radio, 


of the marvelous little electrons. 


By 


1 the days before high, board fences 
were eliminated from the general 
landscape and before the advent of the 
automatic sprinkler, doubtless you have 
seen a small boy after finishing his task 
of sprinkling the lawn draw fancy de- 
signs on the painted board fence with 
the stream of water by wabbling the 
nozzle of the hose. 


PAUL 


How do the engineers determine just 


This authoritative 


cathode-ray oscillograph. Like 80 


FINDLEY 


This is very similar to what f 
in the cathode-ray oscillograph — 
that the stream, instead of being 
is made up of tiny electrons. “At d m- 
stead of the designs being made on a 
painted, board fence they are made on 
the flattened end of the tube which is 
coated with a chemical substance mak- 
ing the point of contact between the 
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THE ELECTRON PENCIL 


stream of electrons and the coating a 
luminous spot. Instead of the nozzle 
being wabbled by a guiding hand, the 
stream itself is swayed back and forth 
by electric attraction. The deflection of 
the stream of electrons is proportional 
to the force exerted upon it and there- 
fore, by measuring its movements on 
the screen, it is possible to determine 
the action of the electrical forces in a 
piece of apparatus. 

For instance, in radio broadcasting it 
is important that the audio-frequency 
voltage which modulates the radio-fre- 
quency output shall be large enough fully 
to load the transmitter, yet not large 
enough to overload it. Direct evidence 
of this is given by connecting the 
eathode-ray oscillograph in such a way 
that while the radio output moves the 
spot up and down the audio input moves 
it sideways. According to the theory 
of modulation, the radio current should 
vary uniformly from zero to a maxi- 
mum as the voice voltage moves from 
one extreme of its cycle to the other. 

Figure 1 shows this condition, or 100 
percent modulation. 

Figure 2 shows a lower amount, cor- 
responding to a softer passage in the 
music. 

Figure 3 


shows oOver- modulation, 


0% AMPLITUOL 


— kp 


k 
q 
N 
y 
X 
N 
`- 
* 
* 


eo AMPLITUDE 
i —~— J00 —— l - . - - — 


329 


which happens when some ambitious 
operator “crowds” his transmitter in a 
try for some new distance record. 
Over- modulation means distortion and 
dissatisfaction from his regular near-by 
audience. 

The principle of the cathode-ray oscil- 
lograph was discovered by Braun twen- 
ty-five years ago, and the tube has al- 
ways been known by his name. In 
Braun's tube, however, the electrons 
were produced by a high-voltage dis- 
charge between metal terminals, through 
the remnants of gas left in the tube. 
Some of the electrons went through a 
tiny hole in the terminal plate and struck 
the end of the tube making a spot of 
light where the stream of electrons end- 
ed. If an electric voltage was applied 
between the plates the stream would be 
deflected toward the positive plate and 
the spot of light moved across the screen. 

The original Braun tube had two 
major limitations. The gas left in it 
became gradually exhausted and had to 
be renewed, while the voltage required 
to operate it was from 10,000 to 50,000 
volts direct current. The apparatus ne- 
cessary to generate a current of this 
voltage and its maintenance was ex- 
pensive and it was also dangerous for 
the operator to handle. 
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OSCILLOGRAPH PICTURES OF RADIO MODULATION 
Figure 1, at the left, shows perfect modulation; the audio-frequency and radio- 


frequency currents are properly proportioned to each other. 
plete modulation and Figure 3 shows over-modulation. 


Figure 2 shows inco m- 
Osetllograph pictures like 


these can be used to control the operation of broadcasting stations. 
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HOW THE OSCILLOGRAPH WORKS 


The electrons are produced from the filament F and 5 pei through the 
ctric deflections 
are produced by the plates Px and magnetic deflections by the coils Ci and C.. 


Ficure 4: 


charged metal tube A in the form of a thin stream or pencil. 


In addition the tube itself was not 
stable. The electrical characteristics 
varied with the-amount of gas in the 
tube and sometimes the electron stream 
was falsely deflected by negative charges 
collected on the glass walls of the tube. 
For these reasons the Braun tube was 
never used as much as it deserved when 
its advantages were considered: 

The development of the vacuum tube, 
however, opened up a way to obtain the 
stream of electrons more easily by the 
use of the heated filament. In Figure 
4 is shown the filament, which is heated 
by a six-volt battery as in the ordi- 
nary vacuum tube. Another battery 
built up of small radio “B” cells pro- 
vides 300 volts between the filament and 
the other electrode A. This electrode is 
in the shape of a little tube. The voltage 
at which it is maintained draws off the 
electrons from the filament. They pass 
through the hole in the plate S. and 
down through the tube A. From there 
they shoot on down between the plates 
Px, to the end of the vacuum tube 
where they strike the chemical coating 


of the screen T, making a bright dot. 
To simplify matters only one pair of 
plates Px, is shown in the diagram. 
There are really two pairs, the other 
pair being at right angles to the first 
and used to swerve the beam at right 
angles to the motion produced by the 
first pair of plates. 

One plate of the pair Px, has a lead 
which passes through the glass to a ter- 
minal. The other plate is connected to 
the tubular electrode A, and from there 
to a terminal outside the tube. In this 
way when a voltage is put across the 
two plates the stream of negative elec- 
trons will be swerved toward the posi- 
tive plate. 

When it is desired to measure a cur- 
rent instead of a voltage, two small 
coils of a few turns of wire are placed 
on opposite sides of the tube. These are 
shown as C, and C, in Figure 4. The 
magnetic effect of a current in these 
coils deflects the electron stream in a 
direction parallel to the plane of the 
coils and the luminous spot will be 
moved as before. 
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Western Electric Co. . 


HOW AND WHERE THE ELECTRON PENCIL IS PRODUCED 


These are the working parts of the oscillograph. The electrons are produced by 
the filament E and pass through the tube D, forming the electron pencil A. B and C 
are the two pairs of charged plates that swerve the stream of electrons to-one side 
or the other in correspondence with the forms of the impressed electric waves. 
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WHAT YOU SEE ON THE SENSITIZED END OF THE OSCILLOGRAPH TUBE 
At the left is the appearance of a “hysteresis loop” that is produced by a sample of 


magnet iron. 


At the right is the wave form of an ordinary, 60-cycle alternating 


current. 


The cathode-ray oscillograph thus de- 
scribed (as developed by Dr. J. B. 
Johnson of the Western Electric Com- 
pany) overcomes the disadvantages of 
the original Braun tube. The adoption 
of the heated filament does away with 
the necessity of maintaining a high volt- 
age between the filament and the other 
electrode. The elements are so designed 
that the electrical characteristics of the 
tube are maintained independent of the 
pressure of the gas in the tube. 

It was found in the development of 
this tube that when it was exhausted to 
a very high vacuum the individual elec- 
trons of the stream separated. This 
stream of electrons shooting out through 
the tubular electrode A, resemb‘es very 
much the stream of water with which 
the small boy draws his designs on the 
board fence. The electrons separate 
just as do the globules of water, making 
the electron stream relatively wide where 
it strikes the end of the tube. 

Of course, the boy making his figures 
on the fence does not care whether the 
pencil he is drawing with is an inch in 
diameter or a foot. But when you are 
intending to calculate the action of an 
electric current you must use a sharp 
pointed pencil. So a way had to be 
found to focus a stream of electrons 
down to a very fine point. 


Consequently, the engineers made up 
a tube containing a small amount of 
argon, an inert gas. First they exhausted 
the tube of all the air possible, even 
baking the glass while it was being ex- 
hausted so as to release from the glass 
all the gas which would be freed by the 
heat generated during operation. Then 
the argon gas was introduced. 

Every gas is made up of separate 
molecules, each of which has a com- 
paratively large nucleus positively 
charged with electricity which is sur- 
rounded by a number of negatively 
charged electrons held to it by electric 
attraction. The free electrons shoot 
down the tube at a velocity of some 
6,000 miles a second and when one of 
them hits one of these gas molecules 
which is moving at the rate of only 
% of a mile a second the force of 
the collision knocks off one or more 
electrons from the molecule. 

Before the collision the positive charge 
of the nucleus was neutralized by its 
ring of negative electrons but when 
some of these electrons are knocked off, 
the nucleus, now positive, begins to at- 
tract free negative electrons. As these 
nuclei are heavy in comparison with the 
flying electrons, they are simply buffeted 
around by the latter and they stay in 
the line of the electron stream where 
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TWO MORE PICTURES FROM THE OSCILLOGRAPH 


The figure to the left shows an exact frequency match between 100-cycle current 


and 400-cycle current. 
of the two frequencies is changed. 


This figure will persist on the tube end so long as neither 
To the right ts an oscillograph picture of a 


damped wave train produced by the discharge of a condenser through an inductance. 


they were formed. Therefore, along the 
whole length of the electron stream, there 
is a line of positive nuclei which attract 
the free electrons and hold them in the 
straight and narrow path in spite of the 
repulsion between electrons which tempts 
them to spread out. 

Furthermore, the dislodged electrons, 
shooting off in all directions, soon fill 
the space outside the stream with nega- 
tive charges which repel the flying elec- 
trons, thus tending, also, to keep them 
in their own path. 

In order to prevent the bombardment 
of the filament by positive ions, which 
would destroy its oxide coating and thus 
render it inactive, the filament is sealed 
in the glass mounting tube. To prevent 
the ions from striking the filament when 
they come through the hole in the plate 
S, the filament is bent in a circle as 
shown in the photograph. The filament 
is made of ribbon instead of wire, which 
leaves just an edge exposed to these 
ions. 

The great advantage of the cathode- 
ray oscillograph lies in the fact that 
the stream of electrons forms a nearly 
weightless pointer, the movement of 
which will follow accurately the chang- 
ing conditions in the circuit to which it 
is connected. By avoiding mechanical 
inertia, as it does, it is capable of record- 


ing frequencies up to millions of cycles 
a second. 

The instrument can be used in many 
ways. When only one set of the de- 
flector plates (Px in Figure 4) is used, 
the electrical potential to be measured 
causes the luminous spot to become a 
bright line whose length is proportional 
to the amplitude of the voltage wave. 
If now another voltage varying with 
time is applied to the other pair of 
plates the beam will be swept across the 
field and its wave form can be seen. 
Thus, by speaking into a telephone 
transmitter one can “see himself talk.“ 

The familiar hysteresis loop of mag- 
netized iron can be shown vividly with 
this oscillograph. The magnetizing cur- 
rent moves the spot from side to side 
and the resultant magnetism in the sam- 
ple moves it up and down. In the West- 
ern Electric laboratories of the Bell Sys- 
tem, such a set- up has been made by 
winding the magnetizing coil on a fiber 
tube, into which 1s slipped a thin strip 


of the material to be tested for its mag- 


netic properties. The fiber tube is so 
placed that the end of the sample is near 
the oscillograph tube, where its mag- 
netism can swerve the flying electrons. 
By connecting each pair of deflecting 
plates to alternating currents of different 
frequencies, the spot will trace out 
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curious patterns. If the frequencies are 
steady, and one is an exact multiple of 
the other, the pattern will be stationary, 
otherwise it will change as the phase re- 
lation of the current changes. One of 
the figures shows a comparison of 100 


and 400 cycles, but the ratio between 


the two may be much greater. 


For two currents differing widely in 


frequency, the pattern may be too long 


for-its ends to appear on the coated end 


of the tube but the fact that it is steady 


shows that one frequency. is an exact. 


multiple of another. Thus the carrier 
wave of a broadcasting station may be 
amplified and impressed on one set of 
deflector plates, while a locally generated 


frequency impressed on the other set 


of plates is adjusted to match with it. 
The local wave is then matched with an- 
other local N at say, 1/100 its 


Pacific & Atlantic 
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frequency and this in turn is “stepped . 
down” to a frequency which can be 
measured easily, thus using the oscillo- 
graph as a wavemeter. 

The chief value of this cathode-ray 
oscillograph is to get quick visible indi- 
cations of what is going on in an electric 
circuit. It can be used to explore a 
situation and to ascertain, roughly, what 
is going on as a first step to devising 
measurements’ which will be more ac- 
curate: For example, after the. appa- 
ratus is set up, hysteresis lgops can be 
taken very rapidly: on one sample of 
iron after another, as against a half-day 
each by the more accurate “point-by- 
point” method.. Also for demonstrations 
before students, this device-shows what 
is happening in.any ‘oscillating circuit 
with a clearness and vividness that are 


most convincing. 


ANOTHER “MATCHBOX” RECEIVER 
Edmund Campbell of Washington, D.C. used, for the coil of this tin 1 set, the magnet 


winding from an ordinary bell buzzer, with the tron core remove 


The coil, the 


simple crystal detector and the four ‘binding posts are all mounted on the inner 
half of the box. ; 


From a photograph made for POPULAR RADIO 


DON TUNES IN ON THE RADIO GAME—WITH A TUNING FORK 


“My netghbor Jim Brunner let me turn a few knobs myself and look at a lot of 
pretty electric lights inside, admits the author. “I was a hopeless idiot from that 
evening on.” This picture was made at that stage in Don s career as a fan. 


How I Built a $12 Crystal Set 


THOUGH 34 YEARS OLD 


The Editor asked Don Herold to build a simple crystal receiving set, fol- 

lowing the instructions prepared by the Bureau of Standards at Wash- 

ington and published in PopuLar RADIO, and then to write his experiences. 
Here they are. 


By DON HEROLD 


HEN the radioptimistic editor of 
this incomprehensible magazine 
asked me to build a simple crystal re- 
ceiving set he said: “A twelve-year-old 
boy can do it with $12 worth of ma- 


terials, simply by following the instruc- 


tions set down by the Bureau of Stand- 
ards at Washington. The Bureau wrote 
the instructions so they could be under- 
stood by twelve-year-old boys.” 

After reading the instructions, I de- 
cided I would like to see the twelve- 
year-old boy they keep at the Bureau 


of Standards as an example of a stand- 
ard twelve-year-old boy. He is a whole 
lot smarter than I used to be when I 
was twelve years old, or have ever been 
since. 

„If you are handy with tools—” 
started the instructions. 

I am not. 

However, I resolved to read on, and, 
if humanly possible for an old man of 
thirty-four, to go ahead and build the 
little crystal set. 

I made this resolution in spite of the 
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fact that I was not the least bit inter- 
ested in radio and knew that I would 
not want a radio receiving set in my 
house even after I got it built. I had 
heard a static recital at a friend’s house 
in Brooklyn one night and, though this 
friend had insisted that his set was not 
“working very well” that night, I had 
made up my mind then and there what 
I thought about radio. 

The first thing I did, on starting to 
build my set, was to skim through the 
instructions hurriedly to get a general 
idea of what I was up against. I saw 
immediately that my main problems were 
going to be: 

1. How to get up in a tree to hang 
the other end of the antenna. 

2. How to get a hole bored through 
the window sill through which to bring 
the lead-in wire. 

3. Where to find a round oatmeal 
box with which to make a tuner. 


te 


. 9 
‘aye! 


ac NO 


22 
I DRIVE THE PIPE EXACTLY 
14 INCHES INTO THE GROUND 


—and at exactly that point I strike solid rock 
fully 150,000 feet thick. That was not in the 
book of rules! 
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4. Where to find a piece of iron pipe 
for an outside ground. 

The first problem was practically in- 
surmountable. It has been at least fif- 
teen years since I have been up a tree. 
I looked over all the trees in our yard 
and there wasn’t one of them that I 
could possibly climb, not even with the 
aid of a ladder, and even if I had had 
a ladder I would not have known how 
to get it up against a tree. After con- 
sidering this tree problem carefully, I 
gave up the idea of building a receiving 
set, gave it up entirely. Then it oc- 
curred to me that our trees needed 
trimming and treating and that if I had 
some expert tree surgeons come over 
and do this work, they could hang my 
antenna for me while up one of the 
trees. 

My antenna thus cost me $78. 

The problem of getting a hole through 
the window sill or frame was solved by 
getting a carpenter to come over and 
fix up a lot of screens which did not 
exactly need fixing. 

This hole cost me $37. 50. 

I canvassed the neighborhood for a 
round oatmeal box, but everybody on 
our street eats oatmeal that comes in 
square boxes, so it looked as if I were 
not going to have a tuner. Finally I 
said to my wife, We will have to change 
oatmeal. You will have to subscribe to 
round oatmeal for a while.” 

I thought the piece of water pipe for 
the ground would be fairly easy to find. 
I was sure there must be a piece under 
our back porch. Three years ago when 
we remodeled our house, we tore out 
$1,000 worth of old plumbing and put in 
$2,000 worth of new plumbing just like 
it, and I recall walking over long pieces 
of water pipes, piles of them, for 
months. Finally, they had hauled this 
old pipe away and I was sure that I 
could find it somewhere on the outskirts 
of town, providing that piece was not 
under the back porch, which it was not. 
After a week or so of looking under 
the back porch, I stayed at home from 
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the office one afternoon and drove all 
over the outskirts of town looking for 
a piece of pipe on all the dump heaps in 
the city directory. There were plenty 
of old furnaces and some fine old bath- 
tubs, but not a foot of water pipe. Late 
in the afternoon I went to the plumber 
who had hauled away at least $1,000 
worth of old pipe from my house, and 
said : 

“Have you an old piece of second- 
hand pipe that I can use for an outside 
ground for a radio set that I am build- 
ing? Just any kind of old pipe will do, 
from six to eight feet long.” 

“No, we haven't a single piece of old 
pipe on the place, but a piece of new 
pipe that long won't cost you very 
much.“ 

“How much?” I said. 

“About ninety cents,” was the answer. 

“Well, the Bureau of Standards at 
Washington and the editor of POPULAR 
Rapro haven't allowed me anything for 
old pipe, so I can’t take it. I have got 
to keep the cost of my set within $12.” 
I started to walk out. 

“Wait a minute,” said the kind-hearted 
plumber. “I believe there is one piece 
of old pipe out in the back yard. You 
can have it if it is still there.“ 

We found the piece, and I took it 
home, intending to drive it three to six 
feet in the ground, more probably three. 

Counting my time at $100 a day, 
whether I always get it or not, that 
hunk o’ pipe cost me $50, to say nothing 
of wear on my automobile, driving over 
piles of old tin cans, ash heaps and the 
like. 

I got up on a stepladder with an axe 
and had Mrs. Herold hold the iron pipe 
while I drove it from three to six feet 
into the ground. 

I had driven it exactly 14 inches 
when I struck a stratum of solid rock 
fully 150,000 feet thick. I tried the pipe 
in several different p!aces, but the deepest 
I could get it was 14 inches. Here was 
something that was not in the book of 
rules ! l 
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From a photograph made for POPULAR RADIO 


HOW COULD I GET UP THAT TREE TO 
HANG UP THE ANTENNA WIRE? 


That, I saw immediately, was to be the first 
of my main problems. 


I had heard that Jim Brunner, one of 
my neighbors, had a radio set, and that 
evening I went over to ask him if 14 
inches was deep enough for an outside 


ground pipe. 
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From a photograph made for PorulLAn RADIO 
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PRERA FO 


THE FAMILY NOW HAS CAULIFLOWER EARS FROM 
USING THE HEADPHONES OVERTIME 


I am now “collecting cities” with more scal than I have put into anything since I 
used to collect stamps. 


“Oh, I think so,” said Jim. 
putting in a set?“ 

“Yes,” I replied. “Doing it all my- 
self. I’m going to write an article 
about it.” 

“Fine,” he said. Come in and listen 
to my set. We are getting some good 
stuff tonight.“ 

“Naw, I don't want to hear it,“ I re- 
plied. “I’m not interested in radio.” 

“Well, come on in and hear this set of 
mine.“ , 

“I suppose it isn’t working very well 
tonight.” 

“No, not very. Still, you can hear a 
little. Come on in.” 

I followed him into the house reluc- 
tantly and he jammed a set of head- 
phones on my head. 

It wasn't bad at all. 
pretty good. 

There was good singing and a couple 


Are you 


Really, it was 


of fine orchestras, and a lecture on 
gladioli which we listened to until we 
discovered it was on gladioli and then 
switched to a violin recital somewhere 
or other. I stayed a couple of hours, 
without having to. 

When I reached home, I re-read the 
instructions for making that crystal set. 
I was quite enthusiastic about the head- 
phones and other parts that could be 
bought ready to work, and I made a list 
of the ingredients of the outfit and re- 
solved to push the set to completion the 
following evening. 

The next night I slipped over to ask 
Jim Brunner a few questions, and the 
first thing I knew it was nearly twelve 
o’clock and we were trying to get long 
distance broadcasting stations, and get- 
ting a few. Jim let me turn a few knobs 
myself. There were a lot of pretty 
electric lights inside. 


HOW I BUILT A IZ CRYSTAL SET 


I was a gonner. I was a hopeless radio 
idiot from that evening on. 

Need Y tell you how I didn’t build 
the crystal set at all? Need I tell you 
how I got Laurence M. Cockaday, the 
technical editor of PoPpULAR Rapio, to 
come out with a car full of contraptions, 
and put me in an outfit of his own 
designing, and how thrilled I was to 
have a great radio engineer running 
around my house in his shirt sleeves 
while I sat and smoked? 

“What do you like best about radio, 
Mr. Cockaday ?” I asked, hoping to get 
something of technical interest to put 
into my article for the readers of Poru- 
LAR RADIO. 

“The bedtime stories,” he replied. 

As the installation neared completion 
we were as interested in guessing what 
we would first hear on it as we used to 
be in guessing what the baby’s first word 
would be. 

“T hope it isn’t ‘The Land of the Sky- 
Blue Water,’ ” I said. 

“Here is something now,” said Mr. 
Cockaday. 

J listened. 

It was “The Land of the Sky-Blue 
Water,” just as I feared. 

“Don’t worry,” said Mr. Cockaday. 
“You may not hear that again for a 
month.“ 
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We have now had the set for a month. 
The house has never been struck by 
lightning, so I don’t know whether 14 
inches is deep enough for a ground or 
not. But it probably is. I don’t know 
the idea of all those electric lights 
and thingamajings inside the box on my 
dining room table, but I expect to learn, 
as I now read Popucar RADIO instead of 
using it under the short leg of a chair, 
and when I get Zion City, III., I feel as 
if I had invented radio myself. I am 
“collecting cities” with more zeal than I 
have put into anything since I used to 
collect stamps. The whole family stays 
at home evenings now and remains up 
late, afraid to miss something by going 
to bed. 

We all have cauliflower ears from 
wearing headphones overtime. 

If anybody knows anybody who wants 
to buy $12 worth of parts for a 
crystal receiver set, I will sell them for 
50 cents on the dollar. I figure my radio 
enthusiasm is going to cost me thousands 
before I die, so what is $6? 

It has been a long time since I was 
12 years old, but I will soon be there 
again, with a radio set in the house. 

Mrs. Herold is yelling that she has 
tuned in on an exceptionally good con- 
cert in Philadelphia. 

D. H. signing off. 


Foto Topics, Inc. 
AN AMERICAN BOY PICKS UP FRENCH STATIONS 
Dave Tyneberg, a 17-year old fan of New York, recently listened in on two stations 
in France (FSA and F8BP) within six minutes of each other. He used a Reinarts 
circuit. 
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A QUENCHED-SPARK TRANSMITTER 


This is the type used generally aboard ship for commercial trafic. In this trans- 
mitter the antenna is excited inductively and both the antenna circuit and the closed 
oscillatory circuit are tuned to the same wavelength. 


How the Antenna Is Energized 


Article No. 8 


This article tells of some of the different methods that 

have been used, since transmitting by radio was first 

accomplished, to excite the antenna with the necessary 

wn currents to produce radiation of energy 
into space 


By SIR OLIVER LODGE, F. R. S., D. S. C., LL.D. 


WILL introduce this subject by an 
analogy. 

There are two types of model or toy 
locomotives on the market; one type 
driven by potential energy, the other by 
kinetic energy. 

The first is energized by twisting a 


rubber band, or by tightening a coiled 
steel spring. This is an example of 
static energy, stored in the shape of mate- 
rial strain. 

The other type is energized by spinning 
a fly-wheel, much as a top is spun by a 
piece of string. The energy thus imparted 
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HOW THE ANTENNA TS ENERGIZED 


is kinetic; and by resting the axle of the 
fly-wheel on a larger wheel, the whole 
thing progresses slowly like a steam- 
roller, till the energy is exhausted. 

The above is an example of two ditfer- 
ent types of mechanism. But a smaller 
difference can exist between the modes 
of excitation of a single type. Thus, take 
a violin string, for instance. There are 
two ways of making it sound; one by 
gently bowing it, or by blowing on it. 
or in some other way working up the 
oscillations gradually to a sufficient inten- 
sity. That is one way. The other is by 
plucking it; that is to Say, by pulling it 
forcibly aside till it has acquired a certain 
amount of potential energy, and then 
liberating it, so that it may oscillate freely 
until all the stored- up energy is ex- 
hausted. | 


Marconi Wireless Telegraph Co., Ltd., London 
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string struck by a hammer, as in a 
piano, belongs to the kinetic type; for the 
energy is imparted in the form of mo- 
tion; but it is imparted suddenly, and it 
virtually amounts to shock excitation. 

Thus we have three different methods 
of exciting a string: a prearranged 
strain, or static method, illustrated by 
plucking; a gradual working up of the 
oscillations, as illustrated by some form 
of friction, or bowing; and the shock ex- 
citation method, illustrated by striking, as 
in a pianoforte. & harpist, presumably, 
is able to utilize the plucking method, but 
most wind instruments depend on the 
gradual working-up method. Whereas 
drums and triangles. and other such de- 
viees—the batterie de cuisine, as a mu- 
siclan has jocularly called it—are obvious 
examples of percussion, 
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A VACUUM-TUBE TRANSMITTER 


This type of oscillator employs the continuous-wave method of energising the 


antenna, 


The antenna is being continuously vibrated electrically as in the case of 


the pipe organ, where a steady blast of compressed air ts fed to the pipes to pro- 
duce a sustained vibration of the air column. 
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In exciting a radio antenna for trans- 
mitting, all three methods have been em- 
ployed. 

In the early days, working on the lines 
of Hertz, a spark gap was introduced 
directly into the antenna circuit; the an- 
tenna was charged positively, and the 
ground negatively, setting up a strain be- 
tween them, until the air between the 
spark electrodes broke down or gave way 
electrically, and a spark or rush of cur- 
rent · occurred between them, and oscilla- 
tions began. That is the steady strain 
or prearranged method—by static elec- 
trification. And on this principle many 
Lodge-Muirhead stations were worked. 
It is a powerful method, but very diffi- 
cult to tune out, since the initial jerk 1s 
rather violent. .For some purposes this 
is a defect; for others it is an advantage. 
It was found to be a defect when ar- 
ranged on the Great Eastern Railway line 
of steamers between Harwich and <Ant- 
werp; for though efficient, it was rather 
too efficient, and the government forts in 
the neighborhood found they could not 
always tune us out. With better tuning 
devices and, without a ground connec- 
tion it could be done; but it was admit- 
tedly not easy. 


AN EARLY METHOD OF EXCITING THE ANTENNA 


Ficure 1: A spark gap was introduced in series with the anten- 
na circuit and this gup was charged and broken down with a 
spark which caused the antenna to oscillate at the frequency to 
which it was tuned. This method causes broad tuning. 


The advantage of this mode of excita- 
tion is felt when tuning-out is not wanted; 
that is, when you desire every station 
within range to hear, to whatever wave- 
length it may be tuned. This is the case 
with an S. O. S. signal. And accord- 
ingly, for distress purposes, this method 
of excitation used to be employed on 
board ship, and possibly is still employed. 
It should be. 

Then came the percussion method of 
excitation, utilizing what I used to call a 
“B spark”; that is the rush between the 
outer coatings of two Leyden jars when- 
ever a spark takes place between their 
inner coatings. In that case the antenna 
was not pre-charged at all, but was 
charged with a rush or a blow, by the im- 
pact of the liberated induced charges in 
the outer coats of the jar or condensers 
employed. This method of shock excita- 
tion has been used a good deal; and the 
quenched-spark system is a modification 
of it, since the system is left to oscillate 
freely after receiving a blow, like a bell. 

The third method of excitation, that bv 
gradual working up, is now largely em- 
ploved in various forms at continuous- 
wave stations. But so far as I know it 
was introduced at spark stations by Mar- 
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ANOTHER METHOD OF EXCITING THE ANTENNA 


FIGURE 2: 


a specified condenser, or what is really two condensers. 


By this method the antenna ts energized electrostatically by means of 


This method found con- 


stdcrable use in the carly days of “wireless.” 


coni in his famous 7777 Patent, the an- 
tenna being excited inductively by an 
oscillating discharge in a closed circuit, 
to which it was coupled. Inductive con- 
nection at the receiving end had been pat- 
ented before, vis, in my patent of 1897, 
but not at the sending end. For, though 
shock excitation is in that patent speci- 
fication clearly foreshadowed, the contin- 
uous working-up method remained for 
future development, and when introduced 
was regarded as a decided improvement. 
For the oscillations do not in this case 
begin with any suddenness. They are 
gradually worked up from zero to a max- 


PH 


~ 


imum, just as you may bow a tuning fork 
or a bell, instead of striking it; and thus 
excite a purer tone, more satisfactory to 
deal with, and easier to tune out when 
not wanted. 

In this inductive method of excitation 
there is, in one sense, a prearranged static 
charge, at least at a spark station; but 
it is not a charge in the antenna itself. 
The potential energy is all in a closed local 
circuit. It is in the spark gap of this 
circuit that the strain is suddenly re- 
lieved, by fracture; and the oscillations 
which then begin are employed to stimu- 
late oscillations in the inductively coupled 
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THE INDUCTIVE METHOD OF EXCITING THE ANTENNA 


Ficure 3: 
other coil in a closed oscillating circuit. 


Here the antenna is tuned by a coil which is coupled inductively to an- 
If the coupling between the 


wo coils ts 


made loose cnough, a much sharper wave will be radiated than is possible with either 
of the two previous methods. 
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The Preceding Articles of This Series by Sir Oliver Lodge— 
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antenna. The spark in the primary may whereby the energy is communicated to 


be quenched as soon as it has achieved its 
function, so that the antenna is left free 
to oscillate, without being hampered by 
anything like tight coupling to a closed 
circuit, which, as is well known, is liable 
to give waves of double periodicity; that 
is to say, a double kind of wave instead 
of a single one, a wave with two peaks, 
both of which it is difficult to tune out 
simultaneously. 

The vacuum-tube and arc methods of 
excitation are representative of the con- 
tinuous-wave system, like an organ pipe 
steadily blown from a bellows, and in 
these cases the oscillations are varied 
artificially by the operator, who makes 
them respond to the movements of his 
signalling key, the key being arranged 
sometimes so as to give variations in pitch 
instead of in amplitude, as in a flute or 
other keved wind instrument. 

The inductive method of excitation, 


. 
NS 


VOQVOC 


EP 
— 
=z 
2 


the antenna kinetically instead of by 
static strain, bears some analogy to the 
fly-wheel kind of model spoken of at the 
begininng of this article, as contrasted 
with the static energy of a wound-up 
spring. There is initial strain in the latter, 
or potential-energy case; there is none 
in the kinetic mode of excitation. The 
act of throwing a ball is an example of a 
kinetic method. The liberation of an ar- 
row from a bow, or a stone from a cata- 
pult, is an illustration of stored potential 
energy suddenly liberated. So is the 
projection of a bullet by the chemically 
stored energy of gunpowder. But a mag- 
netic gun, if such a thing is ever made, is 
more kinetic in its action. The two 
necessarily shade into one another, be- 
cause suddenness is a relative term: but 
a pre-charged antenna, charged elec- 
trically until it reaches its bursting point, 
is a definite fact. 
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THE CONTINUOUS METHOD OF EXCITATION 


Ficure 4: 


such as pictured on page S41 which send out an extremely sharp wave. 


This is one of the circuits which are used with vacuum-tube transmitters 


W here 


interference would be a serious disadvantage this is the best method to use. 
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HOW THE COMPLETED PANEL APPEARS 


Ficcure 1: 


The wooden panel upon which are mounted the instruments for filtering 
the direct current and for charging the storage battery. 


All the apparatus ts desig- 


nated by letters which are also used in the text. 


A Novel Substitute for “B” Batteries 


By F. F. HUMPHREYS 


— CO N =o 


Gund 


The radio fan whose home is equipped with a direct-current lighting 
service is fortunate, for he may eliminate the expensive short-lived “B” 
battery from his amplifier circuit and charge his storage battery at will. 
The scheme herewith presented for accomplishing this is entirely prac- 
ticable, and will add considerably to the owner's enjoyment of his broad- 

cast receiver. 


HERE ARE THE ITEMS You WILL NEED— 


wooden panel, 12 inches by 14 inches by 
34 inches; 
piece of asbestos paper, 14 inches by 16 


inches ; 

fuse block (double), porcelain; 
10-ampere fuses; 

lamp sockets, exposed terminals, porcelain; 
single-pole double-throw knife switch, 15- 
amperes, porcelain base; 

single-pole single-throw knife switch, 15- 
amperes, porcelain base; 
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2 double-pole single-throw knife switches, 15- 
amperes, porcelain base; 


2 Western Electric A-6-116 telephone induc- 
tion coils; 


1 Western Electric 21-D telephone condenser, 


2 mfd., with mounting strip; 
6 Fahnestock binding posts, double con- 
nectors; 


6 feet No. 18 gauge fixture wire; 
necessary screws for mounting parts. 
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OLKS who dwell in the suburban 

towns and who subscribe to an elec- 
tric hghting and power service, are almost 
Invariably supplied with alternating cur- 
rent. But those who live in the large 
industrial and business centers are sup— 
phed with either alternating or direct 
current, 

The facility with which alternating 
current may be transmitted 
power station to the remote subscriber 
through the agency of booster and dis- 
tribution transformers, makes this serv- 
ice especially popular in the rural dis- 
tricts. 

Direct current, on the other hand. is 
used extensively in some large cities 
for operating variable-speed machinery 
and where the distances of transmission 
are not too great. & very substantial 
percentage of the homes in New York, 
for example, are wired for direct cur- 
rent. 

No doubt the safest if not the most 
convenient way to determine whether 
one’s home is supphed with alternating 
current or direct current is to inspect 
the meter. This device measures the 
quantity of electricity used by the con- 
sumer and is usually located in the 
basement of his home. 

The alternating-current meter is gen- 
erally small, and enclosed in glass; the 
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number plate on the face of the instru- 
ment gives not only its proper voltage 
and amperage but also the frequency of 
the current on which it has been de- 
signed to operate. 

The direct-current meter is (in most 
cases) larger than the former type 
and somewhat resembles a common gas 
meter in appearance and proportions. 
Its mechanism is protected by a metal 
housing and the number plate bears the 
voltage and amperage capacities of the 
meter. 

In case a Thompson watt-hour meter 
has been installed in the home, little 
or nothing may be learned from an in— 
spection of it, as this instrument meas- 
ures both alternating and direct currents. 
Should the radio fan be unsuccessful in 
determining the nature of the current 
with which he is being supplied from 
his observations, he may learn what he 
wants to know by getting in touch with 
his electric company. 

zut a simple electrical means of solv- 
ing the problem is at the disposal of the 
fan. He max resort to the “salt-water” 
test. To make this test, it is merely 
necessary to immerse the exposed ends 
of two wires. brought from a lamp 
socket, in a glass of water in which a 
half teaspoonful of table salt has been 
dissolved. If, when the current 1s turned 
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THE WIRING DIAGRAM FOR THE PANEL 


FIGURE 2: 


The symbols on this diagram correspond with the letters on the photo- 


graph in Figure 1, so that the builder should have no trouble in making the proper 
connections, 
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HOW TO CONNECT THE PANEL WITH A SIMPLE RECEIVING SET 


Fictre 3: Of course, any receiving set may be substituted in place of this one with 
good results. 


on, bubbles form on both wires, an 
alternating current is passing between 
them. The appearance of bubbles on 
one or the other of the immersed wires 
indicates direct current. When per- 
forming this test care should be taken 
to keep the ends of the wires well apart 
at all times, as, if they should acci- 
dentally come together, a short circuit 
would result. Such an occurrence would 
require the replacement of a burned- 
out fuse in the switch or fuse box 
and might cause the observer serious 
misfortune. When connecting the test 
wires to the lamp socket, it is advisable 
to make use of an attachment plug 
similar to that employed in conjunction 
with portable reading lamps or vacuum 
cleaners. 

The Difference Between Direct Current and 

Alternating Current 


For the benefit of those fans who are not 
familiar with the essential differences between 
direct and alternating current, a few words 
here may be helpful. 

Direct current differs from alternating cur- 
rent primarily in that the former flows con- 


tinually in one direction, whereas the alternating 
reverses its direction of flow periodically. 
Direct currents are obtained from batteries 
and D.C. generators, while alternating currents 
are produced by A.C. generators or “alter- 
nators, as they are frequently called. The 
expressions A.C. and D.C. are contractions of 
alternating current and direct current, respec- 
tively. 

In the course of his experience, the radio 
fan has doubtless been impressed with the 
importance of connecting the “B” battery in 
the plate circuit of his amplifier or detector 
tube in the proper manner. That is, he has 
learned that the positive terminal of the battery 
must be connected toward the plate element of 
the tube and that the negative terminal of the 
battery should be wired to the tube filament. 

If these connections are reversed, the tube 
becomes inoperative. 

This being the case, it 1s obvious that only 
a positive voltage or potential can be applied 
to the plate of the tube effectively (for receiv- 
ing). As the alternating current supplied to 
homes reverses its direction of flow at a fre- 
quency of approximately 120 times a second 
(60 cycles a second) and as the introduction 
of such a current into the plate circuit of a 
vacuum tube would produce the same effect 
as reversing the “B” battery connections to 
the tube at an equal frequency, alternating 
current cannot be used to supplant the plate 
hattery. 

We may, however, replace the battery 
with a direct-current generator successfully. 
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How Direct Current Is Generated 


Although the direct current led into the 
home from the street mains is practically free 
from fluctuations, it is not nearly as smooth 
as that developed by a battery of any type. 
This is due to the fact that the generator at 
the power station which produces the current, 
feeds it to the mains through a mechanical 
agency known as a “commutator.” 

Batteries depend on chemical action for cur- 
rent production and the currents developed 
by them are therefore devoid of noticeable 
irregularities. 

As an explanation of commutation, it may 
be said that the power produced by the gen- 
erator is delivered by its rotor or armature to 
the mains through a commutator by means of 
brushes brought into contact with the latter. 
The commutator is composed of many small 
metal segments arranged in cylindrical fashion 
about one end of the rotor shaft and to these 
the current-generating coils of the armature 
are directly connected. As the rotor revolves, 
the energy generated in its armature coils 
is drawn off at the proper moment by the 
brushes which are fastened to the stationary 
frame of the machine. This process gives rise 
to a series of uni-directional audio-frequency 
current pulsations which are blended into each 
other in a manner such as to produce an 
almost even direct current. 

Now, if generator current is supplied directly 
to the Plate circuit of a receiving tube, a 
strong “commutator hum” will be perceptible 
in the headphones. This is due to the passing 
of the generator commutator segments beneath 
the brushes and may be sufficiently loud to 
drown out the strongest signals picked up by 
a receiver. Therefore, before the direct-cur- 
rent lighting system can be successfully used 
to supplant the “B” battery, the commutator 
hum must be eliminated from it. This is 
accomplished by “filtering” the plate current 
fed to the tube. 
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What the “Filter” Does to the Current 


The effect of inserting a filter between the 
plate circuit of a vacuum tube and the line, 
is to smooth out the irregularities in the cur- 
rent supplied to the tube, just as adding a 
flywheel to a combustion engine serves to 
steady its operation. Because of electrical 
inertia the filter gives the circuit to hich it 
is added a sort of stability and, there fore, any 
slight tendency. toward a variation (of current) 
in the circuit is overcome. In order that the 
filter be effective, it must possess a certain 
amount of capacitance and reactance. 

The filter and charging panel illustrated in 
Figure 1, was constructed by the writer about 
one year ago. It was used in conjunction with 
a tuned-plate regenerative receiver and a two- 
stage audio-frequency amplifier. The panel 
was used instead of “B” batteries with the 
set over a period of eleven months and during 
that time gave highly satis factory service. The 
original intention was to replace also the de- 
tector “B” batteries with filtered D.C., but it 
was found that better results were obtained 
by applying this scheme to the amplifier only. 
It is probable that losses were introduced into 
the plate circuit of the detector tube by asso- 
ciating it with the lighting system of the house. 
A G- volt storage battery was used to light 
the filaments of the tubes and this was re- 
charged from the direct-current supply when- 
ever necessary. The panel was hung at the 
side of the operating table by means of two 
iron brackets. 

The various instruments on the panel shown 
in Figure 1, have been similarly arranged in 
symbolical form with their connections in 
Figure 2. The 110-volt line connections are 
made fast to the input terminals of the fuses, 
F. Current is admitted to the amplifier filter 
through the double-pole single- throw kni fe 
switch S1. The filter consists of a Western 
Electric No. 21-D telephone condenser C, of 
2 mfds. and two No. A-6-116 telephone in- 
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HOW TO DETERMINE THE PROPER SIDE OF THE LIGHTING LINE THAT 
YOU WANT TO USE 


Fictre 4: 


The article tells just what to do to make this test with the aid of the 


diagram. 


duction coils X, of the same manufacture. 
These coils are not used as induction coils, 
but as choke coils. Their individual primary 
and secondary windings are so connected with 
respect to each other that the reactance of 
each coil is a maximum. This is accomplished 
by connecting the windings of a coil in series 
so that the magnetic fields established by the 
flow of current through them will aid each 
other. 

The method of connecting the coils may 
be better understood by the novice perhaps, by 
referring to the numbers of the coil terminals. 
The primary terminals are numbered 3 and 4, 
while those of the secondary are designated as 
1 and 2. Terminals 2 and 3 of each coil are 
connected together, and another connection 1s 
made from terminal 1 of one coil to terminal 
1 of the other. The No. 4 terminals of both 
coils are wired to the condenser and the switch 
S1, as indicated in Figure 2. 

It will be observed that the condenser and 
coils are connected in series with the line, 
through the switch, and that the amplifier “B” 
terminals are wired to those of the condenser. 
Arranging the condenser in shunt to the line, 
with respect to the amplifier plate circuit, re- 
stricts the path taken by amplified signal cur- 
rents in the latter to its immediate limits. 
This results in efficient amplification. It should 
be emphasized that the condenser does not 
serve merely as a bypass condenser, but is an 
important part of the filter as well. 


How the Charging Circuit Works 


For charging the storage battery, the resist- 
ances R1, R2 and R3 are used. The first and 
second of these are shown in the upper right- 
hand corner of Figure 2, and have a resistance 
of approximately 22 ohms each. They are 


550-watt, 110-volt heating elements such as are 
seen in the popular portable copper reflector 
heaters for safe in electrical shops, etc. One 
of these elements will pass a current of about 
5 amperes at the rated voltage. As the storage 
hattery used by the writer for lighting the 
tube filaments of his receiver was of low 
ampere-hour capacity and had a normal charg- 
ing rate of 4 amperes, the two heating ele- 
ments were connected in series for charging. 
This permitted the battery to be charged at a 
rate of about 2.5 amperes, which is preferable 
to employing a rate in excess of the normal 
one. 

For the purpose of replacing the current 
lost from the battery through surface leakage 
and other causes, a trickle charging circuit 
embracing the resistance R3, was found useful. 
The resistance took the form of a reading lamp 
of 60-watt size and had a resistance of about 
200 ohms. By manipulation of the single- 
pole double-throw switch S4, the lamp could 
be operated either directly from the line, or 
indirectly through the battery. When con- 
nected in the latter manner, the battery charged 
slowly at a rate close to 0.5 ampere. When 
it was desired to charge the battery at the 
high rate, the single-pole single-throw switch 
S3 was closed. The battery connects to the 
panel at the terminals indicated. Current is 
supplied to the tube filaments of the set by 
closing the double-pole single-throw switch S2. 

In the event that charging rates of 5 or 7 
amperes are required for a battery, the neces- 
sary current may be obtained by substituting a 
third 500-watt heating element for the 60-watt 
incandescent lamp used as R3. To charge a 
battery at 5 amperes, the switch S4 is thrown 
to the down position, while switch S3 is left 
open. The 7-ampere rate is obtained by clos- 
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ing switch S3 in addition to switch S4. Throw- 
ing switch S4 to the up position places re- 
sistance R3 directly across the line. Obviously, 
this position of the switch should be used 
only when R3 is a lamp employed for illuminat- 
ing as well as for trickle charging. 

It may be of interest to the reader to learn 
that the tube filaments may be operated while 
the battery is on charge. When this con- 
venience 1s made use of, however, the battery- 
charging rate is reduced to the extent of the 
current drawn by the tube filaments, and the 
battery will, therefore, require a greater time 
to be restored. The leads to the battery should 
not be removed under any consideration while 
it is being charged in the above manner, as 
this would cause the tube filaments to be burned 
out instantly due to the high charging voltage 
which would be impressed directly upon them. 


How to Connect the Filter and Panel to the 
Receiver Circuit 


In connecting the filter and charging panel 
to a receiver circuit, as illustrated in Figure 3, 
certain precautions should be observed. 

First of all, the fuses inserted in the fuse 
block on the panels should be of sufficiently 
low current-carrying capacity to fully protect 
the house fuses and the circuits of the re- 
ceiver against the effects of a possible short 
circuit. At the same time, they should be 
heavy enough to pass adequate current for 
charging the storage battery. It will be found 
that 10-ampere fuses will fulfill both these 
requirements. 

Another point of prime importance is that 
in all cases where the filament or amplifier 
plate circuits of a receiver equipped with this 
panel are conductively associated with the 
earth or ground connection, as in Figure 3, the 
antenna tuning condenser be placed in the 
ground lead below these circuits, as shown. 
Either this or a l-mfd. paper condenser should 
be inserted in the ground lead. One side or 
the other of the D.C. line connected with the 
panel, is grounded by the power company. 
This may cause the enthusiast considerable 
trouble unless he is on his guard. 

The connection L, Figure 3, need not be 
made, as the negative terminal of the amplifier 
“B” source on the panel is also made through 
the internal circuits of the latter with the 
negative terminal of the “A” or filament bat- 
tery. An inspection of Figure 2 will make this 
clear. It is highly necessary that the negative 
sides of both the “A” and amplifier “B” sources 
be connected together to avoid short circuiting 
the battery, which would result were their 
eB”? minus and “A” plus terminals to be 
joined. as is the usual practice. Connecting the 
sources in the prescribed way does not notice- 
ably decrease the amplification of signals as 
against that obtained with their more usual rela- 
tion. In connecting the filter and charging 
panel to a receiver, the internal battery con- 
nections of the latter should be altered to meet 
the necessary requirements. That is, provi- 
sion should be made for inserting a “B” battery 
in the detector-tube plate circuit, and for con- 
necting the amplifier “B” terminals independ- 
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ently to those of the panel. In the event that 
a connection exists between the “B” minus 
and “A” plus terminals of the amplifier, this 
should be removed and the proper connection 
made. 

The Edison three-wire lighting and power 
system is installed in most homes equipped 
with direct current. One of these wires is 
grounded and this is called the neutral wire, 
which has been designated as N in Figure 4. 
The remaining wires are negative and positive 
with respect to the neutral wire and have been 
indicated as A and C, respectively, for con- 
venience. By means of suitable connections to 
the wires of the system, the voltages indicated 
are obtained. Branch 1 consists of wires A 
and N, while branch 2 comprises wires N 
and C. The radio fan may determine which of 
these branches is at his disposal by means of 
two simple electrical methods. 

The positive and negative sides of the line 
are first ascertained by an application of the 
salt-water test referred to in the beginning of 
this article. 

For determining which of the leads of the 
system is grounded, a lamp socket, a 110-volt 
incandescent lamp, and a piece of insulated 
wire long enough to reach from the attach- 
ment plug to the nearest water pipe, will be 
required. Having made one of the attachment- 
plug wires, say the positive, fast to one of the 
socket terminals, and connected the remaining 
socket terminal to the water pipe through the 
piece of wire just mentioned, the lamp is in— 
serted in the socket. If the lamp lights, the 
negative side of the line is grounded, indi- 
cating branch 2. This may be verified by 
connecting the negative lead from the attach- 
ment plug to the socket. Failure of the lamp 
to light in this instance indicates the negative 
side of the line to be grounded. Opposite re- 
sults of the above ground tests will indicate 
the positive side of the line to be earthed,’ in 
which case the enthusiast will be on branch 1 
of his lighting system. When using an attach- 
ment plug of the plug-in type, the smaller mem- 
her of which is separable from the larger and 
is equipped with two prongs which engage the 
latter, care should be taken not to reverse the 
insertion of these prongs in the screw part 
of the plug during tests, or after the line has 
been connected to the panel. 

A list of the materials required for the con- 
struction of the filter and charging panel is 
given at the head of this article. The wooden 
panel is first covered with asbestos paper to 
protect it from the effects of an accidental 
short circuit and the heat of the charging re- 
sistances. A neat way to do this is to tack the 
l-inch margin of the paper down around the 
edges of the panel. The various units are then 
mounted in their relative positions, as sug- 
gested in Fig. 1, and are wired in accordance 
with the panel wiring diagram, Fig. 2. Con- 
sistent arrangement of the panel terminals 
with regard to their polarities will facilitate 
the installation of the unit later. When the 
panel has been completed, all circuits should 
be traced for accuracy before it is connected 
to the line and the receiver. 
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MODIFIED MEISNER CIRCUIT WITH A.C. POWER SUPPLY 


Cost of parts: Not more than $40.00. (Note: 
The costs of, ‘tubes and batteries are consid- 
ered “extras” and are not included in the 
costs given in these descriptions. ) 

Emitted wave: Fairly broad. Using straight 
A.C. on the plate of the oscillator tube 
causes a 30-cycle note to be transmitted (as 
the modulator frequency) which spreads out 
the frequency to a band instead of a single, 
pure wave. This will cause interference in 
nearby receivers which do not tune sharply. 

Operation: Easy to get working and inex- 
pensive to keep up. The first cost is the 
last cost except for tube replacements. It 


will work on any type of antenna. 

Construction: Nothing difficult about making 
this set, probably as simple as a single-tube 
receiving set.* 

Approximate transmitting range: 500 miles. 

Outstanding features: Simple to make and get 
into operation. Set functions without any 
moving parts to wear out, is applicable to a 
large band of wavelengths with any type of 
antenna, and requires no batteries. It may 
cause interference to nearby broadcast lis- 
teners, however, if they use single- circuit 
tuners or other simple sets that are de- 
ficient in tuning qualities for reception. 


[Fee PorurlAR Raoro, April, 1923, page 312, for constructional details.) 
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INSTALLMENT NO. 6 


Transmitting Sets for Amateurs 


The preceding installments of this series of hook-ups gave our readers a condensed 
review of receiving circuits, ranging from the most simple and inexpensive of crystal 
sets to some of the most highly developed sets for long-distance work, This pres- 
ent installment gives the novice a little survey of amatcur sending sets, ranging 
in cost from $15.00 to $175.00 and with a transmitting range of anywhere from 


5 miles to 2,500 miles. 


And the real joy of radio—as any 


“radio ham” will tell 


vou begins when the listener turns his hand to sending! 
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NY, SHORT-RANGE TELEPHONIC TRANSMITTER 
E WITH BATTERY POWER SUPPLY 
5 


— 


— 
TRANSMITTER > 


JD 
= 


<=> 
P-60 = 
R 
Cost of parts: Not 8 1 
ost of parts: No 
more than $15.00. 1 ; 
Emitted wave: Fair- 3 A” 
ly sharp. The per- 
centage of modu- — 
lation is quite low i f 
and the wave does not spread much in for the plate supply. 
frequency. Construction: Simplicity itself.“ 


Operation: Just as simple as a single- circuit Approximate transmitting range: 5 miles. 
receiving set. The UV-201-A tube may be Outstanding features: Simple to make and 
used with about 100 volts of “B” battery operate. 

*(See Porvurar Rapio, April, 1923, page 309, for constructional details.) 
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COUNTER POISE 


— HOV 60 
THE HARTLEY CIRCUIT USING HEISING MODULATION FOR TELEPHONY 


Cost of parts: Not more than $175.00. Construction: Difficult.* f 

Emitted wave: Extremely sharp for CW and Approximate range: 2,500 miles (on CW). 
good on telephony. and 1,000 miles (on telephony). 

Operation: Complicated. A thorough under- Outstanding features: This circuit is noted for 
standing of the principles of modulation is its efficiency and perfection of modulation. 
necessary to get the set operating efficiently This type of modulation is used at most 0 
on telephony. the broadcasting stations. 


"(Sce Poul Rapio, December, 1922, page 256, for constructional details.) 
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THE HARTLEY CIRCUIT 


FOR A.C. CW 
Cost of parts: Not more than $30.00. Construction: Simplicity itself.“ 
Emitted wave: Fairly broad. Approximate range: 500 miles. 
Operation: Easy to get working and very in- Outstanding features: Simple to make and easy 
expensive. It will work on any type of to get into operation. It is also most eco- 
antenna. A counterpoise is advisable. nomical to set up. 


Fee Poputar Rapio, December, 1923, page 513, for constructional details.) 
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GRID-TICKLER CIRCUIT FOR PURE CW TELEPHONY 


Cost of parts: Not more than $125.00. putting together receiving sets, wiring, sold- 
Emitted wave: Extremely sharp. ering and the like before he attempts to 
Operation: Not difficult. make a transmitter.* 


Construction: Nothing especially complicated Approximate range: 1,000 miles. 
in the arrangement of this set, but the Outstanding features: A sharp wave, and a 
builder should have had some experience in pure “whistle” note for telephony. 
*(See Porurar Ranio, September, 1922, page 39, for constructional details.) 
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Cost of parts: Not more than $35.00. 

l:mitted wave: Fairly broad. (This is due to 
the A.C. power supply and not to the type 
of circuit used.) 

Operation: Simple to get into successful oper- 
ation (if a counterpoise is used). 


MODIFIED COLPITTS CIR- 
= CUIT WITH A.C. POWER 
: SUPPLY 


TRANSFORMER 
HOV 6O~ 


Construction: Not complicated.* 

Approximate range: 500 miles. 

Outstanding features: A persistent oscillator 
and efficient. This set employs no batteries 
of any kind. It is run wholly from the 110- 
volt, 60-cycle, A.C. lighting mains. 


*(Sce Portrar Rapio, September, 1923, page 249, for constructional details.) 
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THE MEISSNER CIRCUIT FOR TELEPHONY, WITH GRID MODULATION 


Cost of parts: Not more than $120.00. 

Emitted wave: Fairly sharp. 

Operation: It is quite difficult to get a large 
percentage of modulation and still keep the 
transmitted speech clear. 

Construction: The most important parts in 
this circuit are the coils; they should be 
wound on high-grade composition tubing 
with no shellac on the windings. A regular 


modulation transformer should be used at 
* 


Approximate range: 50 to 100 miles (on tele- 
phony. 

Outstanding features: This is a good single- 
tube telephone outfit for the amateur. It 
will give him a lot of information and allow 
him to try a lot of experimenting to get 
better modulation. 


"(See Portrar RADIO. July, 1923, page 42, for constructional details.) 
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A COMBINATION HARTLEY CIRCUIT FOR USING A CHEMICAL RECTIFIER 
FOR RECTIFYING THE PLATE CURRENT, OR FOR USING STRAIGHT 
A.C. ON THE PLATES OF THE TUBES 


Cost of E Ashen Not more than $125.00 (for use Construction: None but the experienced ama- 


with 50-watt tubes). teur had better try to build this set alone.* 
Emitted wave: ae (with  self-rectified Approximate range: 2,500 to 3,000 miles (on 

A.C.). Somewhat sharper (with chemically- telephony ). 

rectified A. C. It depends upon how good Outstanding feature: A powerful set which 

the filter is). can be used without batteries for CW tele- 
Operation: Complicated. graphy. 


[See Popucar Rapio, April, 1923, page 298, for constructional details.) 
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THE COLPITTS CIRCUIT WITH HEISING MODULATION 
Cost of parts: Not more than $130.00. Operation: Simple and efficient. 


Emitted wave: Fairly sharp. The modulation Construction: Rather complicated.“ 
is (if the set is properly adjusted) of a Approximate range: 500 to 1,000 miles (on 


very high order and also of a high per- telephony). 

centage. This may cause the wave to be Outstanding features: The best modulating 
broadened out so that the set may interfere system and the one most used for broad- 
locally. casting. 


*(See Porputar Rapio, July, 1923, page 46, for constructional details.) 
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A RADIO CHAUFFEUR THAT BRINGS YOUR AUTO TO THE DOOR 


The conductor strung between the house and the garage serves as a path for the 

radio waves that automatically start the car and open the doors. Other waves in 

this same conductor guide the driverless car up to the step, where the smaller con- 
ductor, fired to the doorpost, stops tt. 


Will Radio Do Our Housework? 


Only forty years ago the layman laughed at the possibility that clectricity 

could be used for even so simple a task as lighting our homes. Yet since 

then electricity has developed into an indispensable domestic servant. 

That radio may demonstrate even more startling possibilities in the home 

is pointed out in this article—which is written by a well-known scientist 
under the nom de plume of— 


THOMAS 


F you should fall asleep some day, 

like the heroes in the fairy stories, 
and not wake up for a hundred years 
or even for fifty vears, you would 
wake into a very different world from 
that which we enjoy today. 

Just what kind of a world you 
would find might be, of course, a mat- 
ter of opinion. But there is one thing 
about it of which we can be quite sure: 
it will be a radio world, a world in 
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which the ether waves will play an 
astoundingly larger part than they do 
in the world of today. 

Remember the changes in every con- 
dition of life that have been accom- 
plished in less than a century by the 
discovery of how to use electricity. The 
ether waves that we know about now 
are incomparably more powerful and 
pervasive than mere electricity led 
around in wires. And as these marvel- 
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WILL RADIO DO OUR HOUSEWORK? 


ous waves come more and more into 
daily use we may expect them to work 
an even greater revolution in almost 
every feature of our daily life. 

Your radio house of 1975 or 2024 
will be a very different kind of place 
from your house of today. It will 
have few servants or none—for all the 
disagreeable tasks of housekeeping will 
be done by radio or by machinery that 
radio controls. Communication from 
room to room or between different 
houses will be as much more convenient 
than it is today as our present tele- 
phone devices are better than the bell- 
cords and speaking tubes of even forty 
years ago. 

When you want your automobile (if, 
indeed, they still use automobiles in 
1975) it will come from its garage all 
by itself and will stand waiting in front 
of the door. Radio will bring it. Your 
bath will be drawn and warmed, and 
perhaps electrified, for you by radio. 
Your breakfast egg will be cooked by 
radio, your beefsteak will be kept warm 
for you while you eat, your coffee will 
be percolated in just the way you like 
it, all by these wonder-working ether 
waves that we are just beginning to 
understand and put to work. 

Do these things seem too marvelous? 
They are not. Everything that is pre- 
dicted in these paragraphs could be done 
now if anybody wanted to spend the 
money to do it. Within five years 
many of these things will have been 
done. The development of the radio 
house of the future will be well on 
its way. 

The future of radio entertainment, 
for example, is already visible. The 
linkage of the broadcasting stations to 
each other has been accomplished by 
land wires in a dozen instances and by 
radio-relay systems in at least three, 
including one that spanned the Atlantic. 
This means that within a year or two 
the entire country will be listening to 


the speeches of the President in Wash- 


ington, to the Metropolitan Opera in 
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New York or to the Hawaiian enter- 
tainers in Honolulu. Great music, in- 
spiring addresses, successful plays will 
be no longer the exclusive property of 
those who live in large cities. The 
smallest hamlet will listen to the great- 
est of the symphony orchestras or go 
to school under famous professors. 

Nor will this wide availability of en- 
tertainment and of opportunity for self 
culture be confined merely to sounds. 
It is safe to say that within a year or 
two the broadcasting of scenes as well 
as sounds will be done experimentally. 
Most of us that are now alive will live 
to see it aS common as the present 
broadcasting of music and speech. The 
apparatus for this has already been in- 
vented.* It is not perfect yet, but 
neither were the telephone or the mov- 
ing picture perfect in the first years 
after their invention. We will see be- 
fore we die the radio play, visible as 
well as audible in our own homes, as 
common as the present day phonograph 
or motion picture or radio concert. 

There is a sure promise, too, of what 
we might call “canned radio.” Per- 
haps a special event like the Presi- 
dent’s speech or a recital by some great 
artist, occurs at an hour when it is 
impossible or inconvenient for you to 
be listening. Must you therefore miss 
it? Not in the least. There is already 
in existence more than one form of 
apparatus that can be attached to a 
radio receiver and that will record for 
you anything that comes in during the 
hours for which you set it. You can 
leave home in the morning, having ad- 
justed your set for the programs that 
you want to receive, and come back at 
night to find the record all made for 
you. Play off the concert, listen to the 
President’s words at your leisure, and, 
if you feel like it, listen to this over 
and over again. Store the record away. 
Let your great-grandchildren listen to it, 
too, if they want to. 


*See the article, “The New Radio Movies,” in 
PoruLAn RADIO for December, 1923. 
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HOW RADIO CAN COOK YOUR BREAKAST 
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A coil of wire supplied with high-frequency current surrounds the egg cup; radio 


waves from this coil penetrate the egg and cook it. 


Meanwhile other coils serve as 


sources of radio waves to cook the chops inside the covered dish and to keep warm 
the coffee pot and the food on the plate. All this, is a present-day possibility. 


All this is possible now. Indeed it 
is being done every day in at least one 
experimental laboratory. It belongs, 
really, to the possible radio house of 
the present, not that of 1975. 

Equally possible, though less success- 
fully done at present are the marvels 
of radio control. The little toy called 
“Radio Rex” is familiar to everybody. 
The toy dog that comes out of his 
little kennel when you speak to him 
does not really work by radio, but he 
does exemplify a prophecy of radio. 
Anyone who feels like it can build 
into his house, tomorrow, a radio de- 
vice, for example, that will open a door 
if you speak to it. Set this device 
for the words “open sesame” and you 
can emulate the master of the forty 


thieves. Speak these words to the door 
as you approach and it will swing open, 
to close after you as you pass through. 
Any competent radio engineer can 
build such a device for you. It might 
cost two or three hundred dollars, but 
what did the first telephone cost? Be- 
fore long we will be buying radio door 
openers like this perhaps for ten or 
twenty dollars, possibly for two or 
three. 

And about the automobile. Anyone 
can equip his garage and his automobile 
with radio devices so that a set phrase 
such as “automobile come out” spoken 
at some fixed place tn the house will 
start off a train of automatic operations 
and bring the automobile, unoccupied 
by any human operator, to the door. 


WILL RADIO DO OUR HOUSEWORK? 


How to do this? It is very simple. 
The spoken words actuate a radio 
transmitter fixed to respond only to 
these words, that is, to a special suc- 
cession of sounds. This transmitter 
sends out waves that operate a radio 
relay under the hood of the automobile. 
This relay starts the engine of the car. 
When the engine has reached a proper 
speed a small transmitter under the 
hood sends out another special signal 
that operates a relay on the garage 
door so that the doors swing open. 
The act of swinging open starts a third 
transmitter and this gives to the relay 
in the car the signal that meshes the 
gears and starts the car in motion. As 
soon as the car has left the garage door 
it comes under the direction of a radio 
wave from a suspended wire along the 
driveway and this wave, acting through 
the radio relay system under the hood, 
steers the car up to the door and stops 
it at the step. You can even equip the 
car with an automatic anti-collision de- 
vice that will stop it instantly if any 
visible obstacles, such as another car or 
a playing child, happens to be in the 
road in front of it. | 

All this, mind you, we could do now. 
Any time that you want a radio garage 
you can have one by hiring a good 
radio engineer or by becoming, your- 
self, an expert in radio control. The 
sequence of automatic operations that 
I have described for the automobile is 
far less complicated and difficult than 
the operations necessary to steer an un- 
occupied battleship or airplane. Both 
of these tasks have been accomplished 
with entire success. 

But to get back to the house. The 
calling of the automobile is by no means 
the chief duty performable by radio 
control. Much of the house service, 
like stoking the furnace or carrying out 
the ashes, can be done in the same way. 
There need never be any winding or 
setting of clocks, for all kinds of time- 
keeping devices will soon be automatic, 
actuated by the time. signals sent out 
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from the great broadcasting stations. 
Even a pocket watch that thus regu- 
lates itself is possible and at least one 
such has been built. 

Table service may be similarly auto- 
matic. When the soup is finished you 
say merely “bring in the fish,” and the 
fish comes in from the kitchen by him- 
self; slides in perhaps on some sort 
of track or runway, or rolls in on a 
little automatic cart like a tea wagon. 

But perhaps, in fact, there will be no 
such thing as table service. It may not 
be necessary at all for it may be re- 
placed by applications of radio heat. 

Radio heat is not really heat; it 
is a way of making heat exactly when 
and where you want it. There is a fa- 
miliar experiment that illustrates what 
radio heat is. Inside a wooden box of 
some kind you put a coil of insulated 
wire with the turns of the coil hori- 
zontal. On top of the box you place 
an ordinary iron stove-plate. Then you 
pass a powerful high-frequency cur- 
rent through the coil of wire. The 
plate gets hot. You can easily fry an 
egg on it. Indeed, if you have power 
enough in your high-frequency coil the 
plate may get red hot or even melt. 

This experiment is always astonish- 
ing to the uninitiated. The wooden box 
hides the high-frequency coil. The plate, 
quite obviously, is not connected with 
any electric wires or anything else. 
Where does the heat come from? 

It comes, of course, by radio. The 
ether waves going out from the coil 
enter the iron plate and make eddying 
currents of electricity in the iron. These 
currents heat the plate. 

It is possible to heat anything in this 
way, even non-conducting things like 
glass or rubber. The only difference is 
that you need more power. With 
enough power and with other arrange- 
ments that are quite possible in theory 
you could have, for example, an egg- 
cup that would cook your egg just to 
the right point if you merely place the 
egg in the cup. 


360 POPULAR RADIO 


— Bros. 
A MODERN OPEN SESAME” 


A radio device can be arranged to open doors 
on the signal of a spoken word. The micro- 


phone and other radio apparatus tn the box. 


over the door are adjusted to operate an 
opener built like an ordinary door check. 


Suppose you have a table equipped 
with these devices and you sit down to 
breakfast. From a little cooler at one 
side you lift out the orange juice (which 
has been prepared a few minutes be— 
fore by an automatic squeezer) and an 
egg. You place the egg, unbroken, 
in a little hollow on the radio egg- 
cooker. Before you have finished the 
orange juice the egg is cooked. Mean- 
while you have selected, we will say, a 
lamb chop. You have laid the chop on a 
plate and set the plate on a certain spot 
on the table. Radio waves from under- 
neath cook the chop. Other radio waves, 


slightly less intense, keep it warm for you 
while you eat. 

This sounds like the marvels of a 
motion-picture comedy but it is not. 
We can do it all now except for one 
thing. It is difficult to keep these heat- 
producing radio waves in their place. 
Sometimes they spread too widely and 
melt a soup spoon or set fire to the 
sugar in the sugar bowl. Before we 


can really have radio breakfasts that 
are both safe and comfortable we must 


learn better how to control these un- 
usually powerful waves. That we will 
learn how to do this no one doubts. 


Radio breakfasts, and dinners and sup- 


pers, too, and midnight welsh rarebits, 
are coming just as surely as are the “can- 
ning” of radio programs and the radio 
movies. 

Radio heat will help us, too, in the 
matter of hot water. It seems startling 
to remember, nowadays, that running 
hot water in houses, even those of the 
very rich, is an astonishingly recent in- 
vention. Thirty years ago automatic 
hot water was a marvel that people 
went miles to see as they now go to see 
the new navy airship or the talking 
movies. 

We can improve it still more. A 
radio device fitted to the bathtub or to 
the faucet will give you, instantly, hot 
water of any temperature that you want 
and will save one-half the piping in the 
house to say nothing of a lot of fuel. 

We might go on to think of radio 
hot-water bottles, of radio milk-warm- 
ers for the baby, of radio warmers for 
the baby itself on cold nights. There 
are thousands of probable applications 
for radio heat. But there is another 
possible development of radio that 
promises, to me at least, a still greater 
boon than easy heating. 

This is the elimination of noise. The 
curse of civilization is its clatter. No- 
body knows how much the noise of 
cities costs the people who have to live 
in them in shattered nerves and ruined 
health. It is no mere accident that 


WILL RADIO DO OUR HOUSEWORK? 


“peace and quiet” are linked together 
so often in common speech. 

Of course, a lot of the city noise is 
inevitable. Automobile engines are 
bound to make some noise, though this 
lessens from year to year. Rapid transit 
must make some noise, though not a 
fraction of what it inflicts on us now. 
Even the feet of people on the pave- 
ment cannot be kept absolutely silent. 

But there is one great element of 
noise that we probably can avoid, an 
element that radio may help us to 
elminate. This is the noise of warning 
signals; the bell of the street-car, the 
shrill call of the telephone, the whistle 
of the traffic policeman, the automobile 
driver who thinks that his horn is some- 
thing on which to play a tune. 

How can these be displaced? No 
one can be sure. But here is an idea. 
It is an idea of replacing sound-signals 
with touch-signals. If you want to at- 
tract the attention of a man in front of 
you in church you do not shout at him, 


Underwood & Underwood 
BROADCASTING SIDE-LINE REPORTS OF A RUGBY GAME 
French sport writers are stealing a leaf from the American book of journalistic 
practice; here is a picture made in the Pershing Stadium in Paris during the 
France-Scotland rubgy contest. 
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you touch him on the shoulder. Nobody 
is disturbed except the man who must be 
disturbed. 

Can we do this generally? Possibly. 
There is one way in which it might be 
done by radio. It is comparatively easy 
to make a small radio device that you 
can carry in your pocket and that will 
attract your attention by a slight touch 
or tingle whenever it is operated by a 
received radio wave. Perhaps automo- 
bile drivers could be required to wear 
such devices and traffic policemen could 
be equipped with transmitters to actu- 
ate them instead of with whistles. Per- 
haps some similar device will replace 
the door-bell and the telephone bell. 

Such things are farther ahead, I 
imagine, than the useful household ap- 
plications of radio control and of radio 
heat. But in fifty years a lot can hap- 
pen. The radio house of 1975 may be 
not only soundless but still more mar- 
velous in a hundred ways that we can- 
not even guess. 
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Lay your ruler across the alignment chart, as described in this article— 
and read off at a glance the answer to your problems in calculations. 


A MEASUREMENT CHART 


FOR DETERMINING THE MAXIMUM CAPACITY OF A VARIABLE CONDENSER 
l ARTICLE NO. 7 


By RAOUL J. HOFFMAN, A.M.E. 


N a previous article we have given 
the calculation of a fixed condenser 
which follows the equation: 


C = .0000002248 A K/d 


where C is the capacity in microfarads, 
A the area of the effective plates in 
square inches, D the distance between 
the plates and K the dielectric constant, 
which in our case—for air—will be 1. 

The area of the plates will be very 
closely figured by taking the area of 
one rotor plate and multiplying by the 
number of the plates less one, as the 
capacity effect is accomplished between 
adjacent plates. From an economical 
standpoint mostly, an odd number of 
plates is used. 

The thickness of the plates is meas- 
ured with a sheet-metal gauge, the space 
between the plates may be measured by 
using various thicknesses of blank wire; 
the heaviest wire which could be. placed 
between the plates will be taken as to be 


equal to the distance between the plates. 

Another close method could be used 
with simplicity to measure the distance 
between plates by cutting small strips from 
the middle page of this magazine and 
placing them between the plates, muiti- 
plying the maximum number thus ob- 
tained by .003” (which is the thickness 
of the paper), resulting in the distance 
in inches. 

Knowing the distance between the 
plates and the diameter of the rotor will 
be sufficient to calculate the maximum 
capacity of the condenser with the aid 
of the accompanying chart. 

For example: a condenser has a rotor 
diameter of 21% inches, 21 plates and a 
distance of No. 18 gauge wire between 
the plates. Connect 2% on scale No. 1 
with 21 on scale No. 2, intersecting at 
the reference line; then connect the in- 
tersection with 14 on scale No. 3 and 
read the maximum capacity of .00017 
microfarads on scale No. 4. 
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A MEASUREMENT CHART 


MAXIMUM 
CAPACITY 
IN TOTAL 
DISTANTE MICROFARADS NUMBER 
BETWEEN oF 


PLATES 

(o> in in 
INCHES, BOS 

D WIRE 


.007 -D0004 
.008 | 
09 = 00005 


10007 
IE -00006 
-000098 

-0001 


DIAMETER 
OF ROTOR 
IN INCHES 


-D0002 PLATES 


‘0003 : 


REFERENCE 


Dum 


THIS CHART WILL HELP SOLVE YOUR CONDENSER PROBLEMS 


This diagrammatic drawing will give you, at a moment's notice, the maximum capac- 

ity of any make of variable condenser, whether it contains 11, 17, 23, 26, or 43 plates. 

It does not matter whether the condenser has a spacing between plates of anywhere 

between .005 to 3 inch, the chart will tell you the capacity. This is important in 

buying a new condenser for a gtven circuit where a given capacity is necessary. 
The article tells in detail how to use the chart. 
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Kadel & Herbert i 
HERE IS THE TYPE OF SET THAT CAUSES ALL THE TROUBLE 


Ficure 1: 


It is the improper use of the kind of set shown above that makes all the 
squeaks, whistles and howling, known as 


re- radiation, that disturbs you and 


your neighbors. 


How NOT to Tune the Single-circuit Receiver 


By LAURENCE M. COCKADAY, R. E. 


LMOST all of the eni to 


radio broadcasting are familiar 
with the single-circuit tuner. 


being operated. 

And this does not mean that we have 
to be at the owner’s receiving station to 
listen to it, either! 

In the hands of a novice this type of 
receiver becomes .a fine transmitter. 
There is no use of going into the details 


again of how this occurs; we have all . 


read of re- radiation” and its interfer- 


produces. Nevertheless, re-radiation in- 


terference is becoming terrifically acute, 


especially in these days of listening-in 
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At least: 
all listeners have either operated one of 
these sets or have listened in | while it is 


with ultra-sensitive receivers for DX. A 
little single- circuit set operated within a 
mile or so of such a DX listener’s sta- 
tion will play havoc with his reception. 
It is discouraging to be compelled to 
turn off your expensive receiver in dis- 
gust just because some neighbor is using 
his simple little set but using it incor- 
rectly. 

There is no need for re-radiation— 
even if the single-circuit receiver is 
used. 3 

Just turn to the four photographs that 
accompany this article. You will find 


out in these pictures how not to tune 
tling, ie noises that re- radiation 


your, single-circuit regenerative set. 
This information will give you better 

results and it will eliminate the trouble 

you have always been causing your 
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Kadel & Herbert 


Figure 2: Don’t use a grid-leak of too high a resistance; 2 megohms is plenty. 
And Don’t use a grid condenser of more than .00025 mfd. capacity. 


— — — — — — — 
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Kadel & Herbert 


Fıcure 3: Don’t put too much “B” battery on the plate of your tube; a voltage 
of between 16% and 18 volts is plenty for a soft tube. Higher plate voltages will 
tend to make the set oscillate too much and it will surely re-radiate. 
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neighbors in the way of whistling inter- 
ference. 

In Figure 1 we have a rear view of 
a regular single-circuit set with a varia- 
ble condenser, a variocoupler, a honey- 
comb loading coil, a rheostat, a socket, 
a tube, a grid condenser and a grid-leak. 

Be sure that you are not using too 
large a grid condenser. The capacity of 
this condenser should not be more than 
00025 mfd. (See Figure 2.) 

Be sure that you are not using too 
much plate voltage on your detector 
tube. This will also cause the set to 
have a tendency to oscillate too much. 
Use not more than 18 volts of “B” bat- 
tery on the plate of the detector tube. 
(See Figure 3.) 

Do not turn the knob on the vario- 
coupler around too far when trying to 
pick up a station. If you do, you vill 
hear a whistle when you pass over a 
station. Here lies the trouble, when you 
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hear the whistle, all your neighbors hear 
it too, and it completely spoils their en- 
joyment. 

Keep the tickler knob set only as 
high as necessary to bring in the signals 
without any suspicion of a whistle. 

Do not turn up the filament rheostat 
too high. This will also cause the set to 
oscillate and produce the same dis- 
turbance in your neighbor’s set as occurs 
when the tickler is turned around too 
far. (See Figure 4). Turn the filament 
up only far enough so that the signals 
come in clear without any whistling 
noises when you tune from one wave- 
length to another. | 

Just remember this; don’t let your set 
whistle! 

You would not whistle out loud at 
the opera or at the theater. Remember, 
that for radio the whole of space is the 
theater, and that you are not the only 
one in the audience! 
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Kadel & Herbert 
Ficure 4: 


Don’t turn the tickler dial around to too high a number, and Don't 


turn up the rheostat too high. These two points are the most important ones to 
remember if you wish to join in the movement for better reception with less 
interference. 


From a photoëraph made for 1 RADO 
THE UNITS OF THE SET 
A is the vartable condenser, .0005 mfd.; B ts the detector unit; C and D are the 
amplifier units; E ts the variometer and tapped inductor; F is the variable con- 
denser and coil, G is the variometer and H is a vartocoupler. 


HOW TO BUILD 
AN EXPERIMENTAL RADIO SET 


By SPENCER BOYD 


This article is written for the special benefit of the many fans who are 
more interested in actual experimental work—in trying out new 
hook-ups—than in merely listening in, and who enjoy comparing the re- 
sults obtained on one circuit with the results from another circuit. This 
article tells how to make a set that will enable such fans to test out a 


number of circuits by merely rearranging the wiring. 


Cost oF Parts: About $65.00. 


HERE ARE THE ITEMS You WILL NEEp— 


1 Signal variable condenser, .0005 mfd.; 

1 . vernier variable condenser, 0015 
mfd.; 

3 Chelsea vacuum-tube sockets; 

1 CRL variable grid-leak ; 

2 Frost jacks, double-circuit; 

1 Frost jack, single- circuit; 

1 mica fixed condenser, . 00025 mfd.; 

2 Amrad basket-weave variometers; 

1 Hilco variocoupler ; 
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2 audio- frequency amplifying transformers; 
1 UV-200 and 2 UV-201-a tubes; (or) 

3 WD-12 tubes; (or) 

3 UV-199 tubes; (or) 

3 DV-6-a tubes; 

Fahnestock clips; 

1 pound of No. 22 DCC copper wire; 
connecting wire; 

cabinet ; 

composition tubing. 
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THE DIMENSIONS FOR THE CABINET 
Figure 1: Here are given the complete data for the sise and shape of the box 
for holding the various units. This may be built by the fan himself or the drawing 
may be turned over to a cabinet maker who can build it from the instructions it 
contains, 


ida KIO 


THE FRAME FOR THE UNITS 


Ficure 2: At the left is given a side view of one of the frames and at the right ts 
shown the rear view. The sizes for all of the sections are printed directly upon 
the drawing. 


HOW TO BUILD AN 


HE main features of the experi- 

mental receiving set discussed in 
this article may be summarized as fol- 
lows: | 

(1) Unit structure. The set is com- 
posed of a cabinet and a certain number 
of interchangeable units, any of which 
may be inserted, taken out or changed 
without disturbing the others. 

(2) Appearance. As all of the units 
are inclosed in one cabinet, this set does 
not present an unsightly appearance. 

(3) Facility with which the instru- 
ments may be connected so as to use 
any kind of receiving hook-up. All the 
connections for the instruments in each 
unit are made by means of Fahnestock 
spring clips which are located at the 
rear of each unit. These clips may be 
connected in any desired combination 
and afford a quick and easy way to 
change from one hook-up to another. 

(4) Efficiency. The cabinet and units 
are so designed that the leads from unit 
to unit will be as short as possible. 

This article gives instructions for the 
construction of a set consisting of eight 
units. Should the builder desire a 
greater or smaller number of units, the 
only change necessary is in the length 
of the cabinet. The unit make-up of 
this set permits the use of a large cabinet 
with only a few units—to which more 
may be added later without disturbing 
the original units in any way. It is, 
therefore, advisable to make the cabinet 
too large rather than too small the extra 
space may be used for storing batteries. 


The Parts Used in Building the Set 


In all the diagrams in this article each part 
bears a designating letter. In this way the 
prospective builder of a receiver may easily 
determine how to mount the instruments in 
the correct places and connect them properly 
in the electric circuit. The same designating 
letters are used in the text and the list of parts 
at the beginning of the article. 


The list of parts there given includes 
the exact instruments used in the set 
from which these specifications were 
made up; however, there are many 
other reliable makes of instruments 
which may be used in the set with 
equally good results. 
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HOW THE UNITS FIT IN THE 
CABINET 


Ficure 3: This drawing shows how the units 

fit in the cabinet with the upper units “right- 

side-up” and the lower ones “up-side-down.” 

This makes for shorter connections when wir- 
ing a hook-up. 


If instruments other than the ones listed are 
used it will necessitate only the use of different 
spacing of the holes drilled in the panel and 
shelf for mounting them. 


How to Construct the Set 


Figure 1 gives the specifications for th- 
cabinet. This is made of some hardwood 14- 
inch thick and measures (outside dimensions) 
25 inches wide by 15 inches high by 6½ inches 
deep. The top is hinged so as to permit access 
to the vacuum tubes. The front is open exccpt 
for three horizontal strips, placed 34-inch ‘n 
back of the front edge of the cabinet, to which 
the units can be screwed. The back is sclid 
except for two horizontal slots, near the midcle 
of the back and extending the length of the 
cabinet, in which fit the strips on which the 
spring clips are mounted. When the cabinet 
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THE WIRING DIAGRAM FOR THE AMPLIFIERS 


AF 7) 
JS, 
462758 — 
70 OUTPUT 
OF DETECTOR 
FIGURE 4: 


A standard hook-up for the amplifiers is given in this diagram which 


shows the most efficient way to connect the instruments in the electrical circuit. 


has been assembled it should be stained and 
then shellaked or waxed. 

Each unit consists of an instrument and a 
frame, which is identical for all units. The 
frame (see Figure Z) is made up of a panel 
6 inches by 7 inches, a piece of 12-inch wood 
57% inches wide and 5% inches deep that serves 
as a base and a piece of %-inch wood, 1 inch 
by 6 inches, that is mounted at the rear of 
the base and to which the spring clips are 
bolted. Well dried quarter-inch, 3-ply wood, 
may be used for the panel but a composition 
or hard-rubber panel is better. Three-sixteenth 
inch composition may also be used for the 
connection strip; if this is done the base of 
the unit should be made 57% inches deep instead 
of 5% inches. Two screws, passing through 


the panel, fasten it to the base; the connection 
strip is fastened to the base in the same manner. 

The placing of the panel holes, used in 
mounting the instruments, is left to the builder, 
as the position and size of the holes vary 
with the type of instruments used. Exterior 
connections to the units are made by means 
of the spring clips which are mounted on the 
connection strips and are electrically connected 
to the instruments in each unit. The con- 
nection strips should be marked in some manner 
so as to indicate the proper connections for 
the different clips, the number of which varies 
with the units. 

In the front-view photograph the units are, 
from left to right, top row—variable condenser, 
.0005 mfd., detector, first stage of audio- fre- 
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ONE OF THE TUNING CIRCUITS THAT MAY BE USED 


Ficure 5: 


This hook-up employs all the instruments in the set except the extra 


inductances contained in sections E and 
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. AN INTERIOR VIEW OF ONE OF THE UNITS 
Ficure 6: This is unit F which contains a fixed coil and the .0015-mfd. variable 
condenser. 1 ts the panel, carrying the shield, 2. 3 and 4 are the condenser and the 


coil. 


quency amplification, second stage of audio- 
requency amplification; bottom row—variom- 
eter, variable condenser, .0015 mfd., variometer 
and variocoupler. 

The builder may select his own instruments; 
the makes mentioned are those used in the 
original set, and give good results. 

The .0005-mfd. condenser unit contains one 
Signal variable condenser, equipped with scale 
and pointer. 

The detector unit contains one Cutler-Ham- 
mer vernier rheostat, one Chelsea standard 
vacuum-tube socket and one CRL variable grid- 
leak with a .00025 mfd. grid condenser. Both 
the tube socket and the grid-leak are mounted 
as far back on the unit base as possible, so as 
to make the connections short. This unit, 
as well as the amplifier units, need not be 
shielded. . 

The amplifier units are constructed differ- 
ently from the other units. The panels are 
standard, but one piece of wood forms a 
base for both units, thus joining them. It is, 
therefore, possible to put all of the necessary 
apparatus for both stages of amplification in 
one standard unit. In the amplifier unit, jacks 
are provided, not only for one and two stages 
of amplification, but also for the detector. 
Two double-circuit and one single-circuit Frost 


The frame 5 and 7 carries the clips 6. 


jacks, two rheostats, two tube sockets and 
two Jefferson audio-frequency amplifying trans- 
formers are used. The internal wiring diagram 
for these units is shown in Figure 4. Place 
the tube sockets well to the rear of the base 
and run the connecting wires in as short paths 
as possible. 

If the builder desires to use vacuum tubes 
other than those having standard bases he 
should, of course, use tube sockets that will 
fit them, instead of using standard sockets. In 
the original set a UV-200 was used as a de- 
tector and two UV-20l-a tubes as amplifiers, 
but either WD-11 tubes or UV-199 tubes give 
excellent results. Both WD-11 and UV-199 
tubes operate with dry-cell “A” batteries, thus 
obviating the necessity for a storage battery. 
If UV-199 tubes are used, 30-ohm rheostats 
should be substituted for the ordinary 5-ohm 
rheostats, as the latter will not control tubes 
having such a low filament consumption. 

Amrad basket-wound variometers are used 
in both of the variometer units. One of the 
units contains only the variometer and shield 
and is equipped with a 4-inch dial. The other 
unit contains, beside the variometer, dial and 
shield, an inductive winding placed at one side 
of the variometer. This inductance consists 
of 64 turns of No. 22 DCC wire triple-bank- 


372 


wound on a 4-inch tube in the same direction 
as the stator winding of the variometer, to 
which it is inductively (not conductively) 
coupled. This winding is tapped and controlled 
by means of two switches located on the panel. 
A second inductive winding consisting of 15 
turns of wire may be placed next to the first 
one, if desired. This will permit the use of 
the “DX” regenerative circuit published in 
PopuLAR Rapio for January, 1923. Even if 
this winding is not added, the first inductance 
will admit of many uses. 

The .0015-mfd. condenser is a Fada vernier 
condenser. This unit is shielded and is equipped 
with a 4inch dial, the knob of which has been 
drilled to permit the vernier rod to pass 
through it. An inductance consisting of 25 
turns of No. 22 DCC wire on a 4. inch tube is 
also mounted in this unit. This inductance is 
not connected to the condenser—its ends are 
connected to two spring clips—but it finds use 
in some hook-ups as a loading coil or, in con- 
nection with a condenser, as a wavetrap. <A 
piece of shim brass or sheet copper is fastened 
to the back of the panel and connected to a 
clip. This is connected to the ground when 
the set is in operation and serves as a shield 
against body capacity when the set is being 
tuned. Cut the shield clear of all live“ parts 
of the instrument. 

The variocoupler unit consists of a Hilco 
variocoupler, a dial and the necessary switches. 
A 150-turn loading coil, triple-bank-wound on 
a 4inch tube and tapped every 50 turns is also 

rovided. A third small switch on the panel 
is used to cut this coil out or insert it in series 
with the primary of the variocoupler in 50-turn 
steps. This unit should also be shielded. 

Figure 3 shows the manner in which the 
units fit in the cabinet. The upper row of 
units is placed in the cabinet “right side up” 
and the lower row “upside down.” Thus the 
spring clips, which project from the back of 
the cabinet, are placed close together and the 
connections are short. 
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How to Wire the Set 


The set is connected up by means of ordi- 
nary single-strand wire. This wire should 
be cut into strips of varying lengths, each of 
which should be “skinned” for 12-inch at each 
end. When connecting up the units these bare 
ends are secured by means of the spring clips 
which are thus connected together in such a 
manner as to secure the desired hook-up. The 
connections within the units are made of 1/16- 
inch square tinned-copper bus-wire. z 

When the set has been finished it will be 
found to be very easy to connect the clips 
together in such a manner as to use any one of a 
great number of hook-ups. After a little ex- 
perience it will be possible to change from 
one hook-up to another in one or two minutes, 
and practically any desired hook-up may be 
tried out. A spiderweb or honeycomb-coil 
unit may be constructed and new units may be 
added as new hook-ups come out; thus the 
set never grows old. Figure 5 shows one that 
employs all of the instruments. 


It is manifestly impossible to describe 
the tuning of this set, as the tuning 
operations differ with the hook-ups used. 
It is easy to make a mistake in con- 
necting the set which may, perhaps, 
cause a burned-out vacuum tube. Al- 
ways check over the wiring carefully 
before inserting the tubes in their 
sockets. An advisable precaution is to 
disconnect the positive “B” battery, in- 
sert the tubes in their sockets, and then 
see if the filaments light properly. If all 
seems in good working order the chances 
are slight that the re-connection of the 
“B” battery will burn out a tube. 


A “JUNK” RECEIVER BUILT BY 
A MODERN CRUSOE 


Here is a workable receiving set made 
from nothing but beachcombers’ mate- 
rials that are washed up on the sea- 
shore. The coil is wound on a bottle, 
the variable condenser comprises two 
tin cans, the base is a piece of drift- 
wood, the tuning slider is an ordinary 
fork with a few teeth removed, and 
the fixed condenser is made of dried 
paper and tinfoil. If you were ever 
shipwrecked on d desert isle, this would 
be a practical set to build. 


THE MAN BEHIND “THE MOST INTERESTING 
THIS COUNTRY” 


EDUCATION IN 


EXPERIMENT IN 


Arthur E. Morgan, the progressive president of Antioch College in Ohio, who has 
undertaken to “broadcast education“ with the aid of the station maintained by 
his institution. 


Will Radio “Revolutionize” 
American Educational Methods? 


Some people think that it will- particularly the faculty 
of Antioch College, which is undertaking to demon- 
strate how broadcast programs can be made both 
entertaining and informative, and that the first requi- 
site of an educational course is that it be interesting. 


By HARRY A. MOUNT 


RTHUR E. MORGAN revolution- 
ized flood-prevention engineering. 
When he laid his plans for the $35,000,- 
000 Miami Conservancy project, to pro- 
tect the city of Dayton and other cities 
of the Miami Valley from a repetition of 
the disastrous flood of 1913, he found en- 
gineering opinion of the country almost 
unanimously against him. The thing had 
never been done that way before. Even 


the people of Dayton began to be doubt- 
ful and the whole project might have 
been wrecked. But— 

Morgan invited not only his critics, but 
many hydraulic engineers of note to 
come to Dayton at his expense and spend 
as much time as they liked going over 
his plans. That was all he asked. They 
came—one of the newspapers said they 
came in droves—and almost to a man 
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they went. away satisfied that Arthur 
Morgan had found a simple, logical way 
to prevent floods. One eminent engineer, 
who had been one of the severest critics, 
actually spent several months in Mr. 
Morgan’s office and monopolized a good 
part of the office force during that time 
but he went away a warm supporter of 
the plan. 

“And it was his approval,” said Mr. 
Morgan later, “which did more than any- 
thing else toward putting the plan 
across.” 

Now Mr. Morgan (who has become 
president of Antioch College) has under- 
taken an even more difficult task. This 
time he has undertaken nothing short of 
a revolution of American educational 
methods and some of the best minds of 
this country believe he will succeed. 

Dr. Charles W. Eliot has called Mr. 
Morgan’s new project “the most interest- 
ing experiment in education going on in 
this country.” Again there is a hard 
fight to build up interest in and knowl- 
edge of a new project, among people al- 
ready surfeited with “interests.” In this 
new fight Mr. Morgan has found a new 
ally. Between, the quaint old towers of 
the main college hall one can make out 
the strands of a radio antenna and in one 
of the upper rooms of the building is a 
modern broadcasting station. 

The new ally is radio! 

We may find, when Mr. Morgan has 
finished this job, that he has not only 
revolutionized higher education, but that 
he has revolutionized the use of radio for 
educational purposes as well. There are 
going to be no tiresome speeches on edu- 
cational methods from station WRAV 
(those are the call letters). Nor will 
there be any courses broadcast for 
volunteer students. 

Why? 

“Because,” said Mr. Morgan, “nobody 
would listen to them. My son is a radio 
enthusiast and we have a receiving set at 
home. I know that no one in our family 
listens to long talks by radio, unless they 
are of extraordinary interest. Asa rule, 
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when a talk is announced we immediately 
begin hunting for another station that 
offers some lighter entertainment. 

“We have a serious subject to present 
to an audience which will walk out on 
us if we broach a serious subject. How 
can we do it? Well, if we are to have 
an audience at all, we shall have to give 
them what they want. The body of our 
programs will be made up of music fur- 
nished largely of course by students and 
student organizations. Occasionally we 
will have a short talk by one of the teach- 
ing staff—and we will make it plain in 
the announcement that the talk will not 
be longer than five minutes—on some 
current topic in the day’s news; not just 
a summary of the news, but an interpre- 
tation of the news. 

“For instance, there is an earthquake 
That very evening our Pro- 
fessor of Geology delivers a short talk 
on the cause of earthquakes and the 
probable cause of this one. And then in 
a. few sentences he will tell why every 
well educated person should know the 
rudiments: of that science. In a similar 
way we would like to demonstrate that 
no man is educated unless he knows how 
to handle his personal finances so as to 
remain solvent, or until he can temper 
the theory of his text-books with the fire 
of practical experience. 

“We are planning no courses of study 
for broadcasting. I do not believe it is 
at present possible to obtain an education 
in that way. Education is not merely 
accumulated knowledge; it is coordinated 
knowledge. That can best be obtained at 
school. Let me illustrate: 

“The usual course in obtaining an edu- 
cation is first to study the cultural sub- 
jects—literature, sociology, languages 
and the like—with perhaps a smattering 
of chemistry and physics. The student 
next takes a technical course, in which 
he becomes proficient in his chosen pro- 
fession. Finally he enters professional 
life, and no one will deny, I think, that 
his education is not complete until he has 
developed practical judgment. 
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THE TRANSMITTING SET OF THE COLLEGE 


Unless the “educational programs” that are broadcast are made interesting, fans 


will not listen in. 


To meet this condition may upset many old theorics of what 


education“ really is. 


“Now, one might as well decide to 
exercise the arms for a year to develop 
them, and then exercise the legs for 
a year. Mental development as well 
as physical goes on all over at 
the same time. If we exercise one 
mental function and negtcct the others 
the result is as grotesque as a physi- 
cal body with well developed arms 
and dwarfed legs. I know a college 
president who has six servants in his 
home, yet he cannot pay his grocery bill. 
I know professional men who are fine 
technicians but who are flat failures in 
their relations with other men and 
women. Such men are the natural 
products of our tandem system of edu- 


cation, and they are not educated. Edu- 
cation is coordinated knowledge and that 
is impossible by radio. We are not going 
to try to educate people by radio, but we 
are going to try to create a desire for 
education, and we are going to try to 
‘sell’ the public our idea of what an edu- 
cation is. And we are going to do it a 
sentence at a time.” 

Antioch College is located at Yellow 
Springs, Ohio. Mr. Morgan found it not 
far from one of the big dams above Day- 
ton. It was a little struggling institution, 
scarcely known beyond a twenty-five mile 
radius. It was founded some three- 
quarters of a century ago by the great 
educator, Horace Mann, who, thwarted 
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ONE OF THE MOST SIGNIFICANT RADIO STATIONS IN THE COUNTRY 
The main building of Antioch College, which operates station WRAV for the pur- 


pose of extending the institution's 1 among the people of Ohio. 


(The antenna 


masts and wires have been retouched on this picture.) 


by sectarian interference, died there with 
his dream of an ideal American college 
unfulfilled. The buildings were mel- 
lowed, ivy covered their walls; the paint 
inside was faded and the rooms were 
even more bare, but otherwise the old 
school had changed not one whit from 
the days of Horace Mann. 

It is a little over three years now since 
Arthur Morgan gave up an engineering 
practise with a satisfactory income to be- 
come head of Antioch. Already there is 
abundant evidence of a physical re- 
juvenation, and the eyes of the whole 
educational world have been turned ex- 
pectantly to the experiment in education 
being carried out there. 

At Antioch the student spends half of 
his time working for wages at the profes- 
sion which he expects to enter. Mr. 
Morgan’s son, who expects to follow in 
the footsteps of his father, is working 
with a pick and shovel at laborer’s pay on 


a dam above Columbus. He worked ina 
cement mill and carried about five tons 
of cement a day on his back as part of 
the process of obtaining an education. 
The students are divided into two 
shifts, which work and go to school in 
alternate periods of five weeks. About 
a hundred and twenty industries, located 
within twenty-five miles of the school are 
cooperating in this program. Two 
students are assigned to each job and 
they work at it alternately; one goes to 
school while the other works. The school 
period, in turn, is divided about equally 
between cultural and technical subjects. 
Many of the students expect to start life 
as proprietors of small businesses and 
these, in their later school days, are ex- 
pected to conduct small business enter- 
prises upon their own initiative and re- 
sponsibility, but under the supervision of 
their instructors. The college finances 
such undertakings and shares in the 
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profits. Already under this plan students 
have purchased the town newspaper of- 
fice and are conducting a publishing and 
printing business. Another group has 
opened a clothing store, others run the 
college book store, others a tea room, and 
others a tooled-leather business. It is 
planned to erect on the campus a modern 
industrial building, with a power plant, to 
furnish space to a number of selected 
industries, which in turn will give em- 
ployment and experience to students. 

Not only do students keep in touch 
with practical affairs by working at them, 
but the faculty follows a similar plan so 
far as is practicable. For instance, the 
Professor of Accounting is head of the 
Dayton office of a large accounting firm 
and he divides his time between Dayton 
and Antioch. Not only does this keep 
him in practical touch with his subject, 
but part of what he earns at Dayton ap- 
plies on his salary as instructor, and his 
office furnishes employment for some of 
his advanced pupils. 

The primary object of the scheme is 
to obtain such a balance between theory 
and experience that the graduate can take 
up his full responsibilities in daily life 
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without paying the usual penalty for in- 
experience. Secondary objects are to 
enable students to earn part or all of their 
expenses while at college, to secure better 
instructors at less expense to the school, 
and finally to make the college independ- 
ent of donations and foundations. 

And that is what Antioch has to sell“ 
by radio. 

The transmitting set now at the school 
is not a powerful one, as broadcasting 
stations go. Most of the well-known 
broadcasting stations employ a power of 
500 watts, while the Antioch station has 
a power of 150 watts. This is sufficient, 
however, to reach the near-by communi- 
ties where their constant listeners are. 

The apparatus is under the supervision 
of the Professor of Physics, John G. 
Frayne, who is a practical communica- 
tion engineer. The broadcasting equip- 
ment was given to the college by a Day- 
ton department store and has since been 
almost entirely rebuilt at the school. The 
quality of transmission has been brought 
up to excellence, although the station is 
still in need of a super-sensitive micro- 
phone and other minor pieces of equip- 
ment. 


RADIO’S BLIND CRITIC 
A unique figure in the radio world ts Miss Marjory Stewart, a blind graduate of 


the University of 


Pittsburgh, who is the 


“radio program literary critic’ of a 


broadcasting station—said to be the only position of its kind in the world. Her 
daily reviews of the features on the KDKA schedules is an important factor in 
determining that station’s policies. 
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THE WIRING DIAGRAM OF THE ELECTRICAL CIRCUIT 


Ficure 1: 


Notice that this diagram reads From RiGut ro LEFT instead of from 


left to right, which is exactly like the set as looked at from the rear, in wiring. 


HOW TO BUILD A NON-REGENERATIVE 
TUNED-RADIO-FREQUENCY RECEIVER 


By ALBERT G. CRAIG 


Here is a plate-tuned radio-frequency receiver that embodies the neutro- 
dyne principle by means of a real Wheatstone bridge arrangement. 
Eliminating the tuning from the grid circuit of the detector tube reduces 
the losses in that circuit and makes for added sensitivity. This circuit 1s 
notable for its ease of control, distance range, and clarity of reception. 


Cost oF Parts: About $70.00 
Recetvinc Rance: Up to 3,000 Miles 


HERE ARE THE ITEMS You WILL NEED— 


A and B—special variocoupler ; 

C and D—radio-frequency transformer ; 

E—Cardwell .0005 mfd. (21-plate) condenser ; 

F—Cardwell .001 mfd. (41-plate) condenser ; 

G—Cardwell .00025 mfd. (11-plate) condenser; 

H—Dubilier mica fixed condenser .00025 mfd. 
(with grid-leak clips) ; 

I—Dubilier mica fixed condenser .0025 mfd.; 

J—Daven grid-leak 3 megohms ; 

K, L, M and N—Alden-Napier standard sock- 
ets (type 400) ; 

O and P—Cutler-Hammer rheostats (6 ohms) ; 

Q—Federal double-circuit jack; 

R Federal single-circuit jack; 

S—Amertran transformer 5 to 1 ratio; 


T—General Radio transformer 3% to 1 ratio; 

U—Cutler-Hammer filament switch; 

\V—Amsco switch lever; 

W—switch points and stops; 

X, Y and Z—composition panel, hardwood sub- 
base and cabinet; 

Al—binding-post panel (1 inch by 10 inches 
by 3/16 inch) ; 

AK—condenser brackets; 

8 Eby binding posts; 

machine screws: wood screws; bus-wire; 

1 U. 200 or C-300 and 3 UV-20l-a or C-301-a 
vacuum tubes; 

“A” battery (6-volt storage): 

“B” batteries (total 11214 volts); 

“C” battery, Eveready 41%4-volt, No. 751. 
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HE editors of PopuLAR Rapio have 
been literally deluged with per- 
sistent demands for a radio circuit that 
employs one stage of radio-frequency 
amplification; often the reader wants to 
add one stage of radio-frequency ampli- 
fication to his regenerative set. 

This has been generally discouraged 
because of the fact that the circuit would 
become complicated in operation and only 
in rare cases would louder signals be ob- 
tained ; indeed, the latter is especially true 
if an attempt is made to add only a single 
stage of transformer-coupled radio-fre- 
quency amplification, in which the oscilla- 
tion of the radio-frequency tube is con- 
trolled by means of a potentiometer. 

The potentiometer method of control 
is inherently wrong, as it applies an in- 
creasing positive potential to the grid 
with respect to the filament, while the 
grid should be negative for best ampli- 
fication. Also, as the plate circuit of the 
radio-frequency tube is being tuned, the 
tendency towards oscillation increases. 

On the other hand, the control of os- 
cillation by neutralizing the grid-plate 
capacity of the radio-frequency tube of- 
fers a solution for both of the above 
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difficulties. The grid of the radio- fre- 
quency tube can be operated at a nega- 
tive potential for obtaining maximum 
amplification and the plate circuit of the 
radio-frequency tube can be tuned ex- 
actly to the wavelength of the incoming 
signal. The capacity of the tube is neu- 
tralized in this case by means of a 
Wheatstone bridge arrangement. The 
tube capacity and the plate inductance 
constitute one side of the bridge, while 
an extra inductance and extra capacity 
form the other arm of the bridge. The 
two inductances tend to send the radio- 
frequency current in opposite directions 
at the same time and the net result is 
zero current through the tube capacity. 

The circuit of the receiver described in 
this article consists of one stage of tuned 
radio-frequency (using the principle of 
neutralization of tube capacity mentioned 
above), detector, and two stages of trans- 
former-coupled, audio-frequency amplifi- 
cation. It will give considerably stronger 
signals than the three-tube standard re- 
generative receiver. 

The two notable advantages of this cir- 
cuit are: 

First; it will not re-radiate and; 
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Second, it always gives clear reception. 

The first advantage means that the ex- 
perimenter cannot disturb his neighbor, 
with one squeal after another, as he tunes 
in the various stations. One must be an 
expert operator to use some of the close- 
ly coupled regenerative receivers, and 
it may even be suspected that experts 
are inclined to tune in distant stations by 
the whistle method. There are, in fact, 
many campaigns on, at the present time, 
against just this form of interference. 

The second advantage means that the 
experimenter cannot make the music or 
speech signals from a station sound badly 
even if he tries. All he has to do is to 
adjust the tuning controls for maximum 
signal strength—the quality of signal re- 
` mains the same always. With most re- 
generative receivers the adjustment is 
usually a compromise between clarity and 
strength of signal. 

The number of controls in this receiver 
is the same as for the regenerative re- 
ceiver of the loosely coupled type. The 
condenser of the single stage of radio 
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frequency replaces the regeneration con- 
trol while the other controls—the primary 
and the secondary wavelength and the 
coupling—are the same in both instances. 
While some sets use a fixed primary and 
employ fixed coupling, it was decided to 
make both of these variable for those 
who desire the highest refinements. If 
one is satisfied with either fixed primary 
or fixed coupling, or both, the best values 
may be determined by experiment and 
the controls may be left in that position. 
For any given coupling a tuning chart 
may be made up for the other controls. 
(This will be explained later in this 
article. ) 

The wiring diagram of the circuit is 
shown in Figure 1. 


The Parts Used in Building the Set 


In all the diagrams in this article each part 
bears a designating letter. In this way the 
prospective builder of a receiver may easily 
determine how to mount the instruments in 
the correct places and connect them properly 
in the electric circuit. The same designating 
letters are used in the text and the list of parts 
at the beginning of the article. 
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INTERIOR VIEW OF THE RECEIVER, FROM THE REAR 


FIGURE 2: 
the panel. 


This picture shows how the instruments are mounted on the base and 
Notice that the neutralising condenser G, is supported by the tuning 


condenser F. 
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THE COMPLETED SET INSTALLED IN THE LABORATORY 
The author, Mr. Cratg, and the Technical Editor tested out the receiver on distant 


signals on antennas of various lengths, from 25 feet to 150 feet. 


The results were 


remarkable for clarity and truthful „ from all signals both local and 
tstant 


the exact instruments used in the set 
from which these specifications were 
made up; however, there are many 
other reliable makes of instruments 
which may be used in the set with 
equally good results. 


Ci. list of parts there given includes 


If instruments other than the ones listed are 
used it will necessitate only the use of different 
spacing of the holes drilled in the panel for 
mounting them. 


How to Construct the Set 


After procuring all the instruments and 
materials for building the set, the amateur 
should prepare the panel X, (shown in Fig- 
ures 2, 3, 4, 5 and 6 

First of all, cut the panel to the correct 
size. 7 by 26 inches. 

Then, square up the edges smoothly with a 
file. The centers for boring the holes (which 
are necessary for mounting the instruments) 
should be laid out on the panel as shown in 
Figure 6. A convenient method of doing this 
is to lay out all center holes on a piece of 
paper the same size as the panel; then the piece 
of paper should be pasted on the panel and the 
centers marked directly on the panel by punch- 
ing through the paper. 


The holes outlined here with a double circle 
should be countersunk so that the flat-head 
machine screws used for fastening the instru- 
ments will be flush with the panel. All the 
rest of the holes in the panel are straight drill 
holes. Sizes for the diameter of these holes 
have not been given, but tne builder will read- 
ily decide what size hole is necessary by meas- 
uring the size of the screws and shafts of 
instruments that must go through the holes. 

When the panel is drilled, it may be given 
a dull finish by rubbing lengthwise with fine 
sandpaper until the surface is smooth; then 
the same process should be repeated, except 
that light machine oil should be applied dur- 
ing the rubbing. The panel should then be 
rubbed dry with a piece of cheese-cloth; a 
dull permanent finish will be the result. Or 
the panel may be left with its original shiny- 
black finish, 1f care is exercised so that it is 
not scratched during the drilling. 

The sub-base Y (see Figures 2, 3, 4 and 5), 
should be cut to size, 7 by 25 inches. If a 
piece of 14-inch hardwood, surfaced on both 
sides, can be obtained the work of squaring 
up and finishing the edges will be a minimum. 

The special coupler, composed of the coils 
A and B, can now be constructed as shown in 
detail in Figure 8. 

Cut the composition tube, for the primary 
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THE WORKING DRAWING FOR CONSTRUCTION 


FIGURE 3: 


Here are shown the correct positions for the various instruments. 


The 


positions are given on the diagram, center to center, for all instruments. 


coil A, to size and drill the holes for the rear 
bearing of the coupler AA, the two angle 
brackets AB and one hole for the shaft in 
the front of the tube. Cut away the mate- 
rial above this latter hole so that the shaft can 
be slipped down into place later on. Wind the 
coil with No. 22 DSC wire, beginning % inch 
from the top of the tube. Taps are taken 
off at the 3rd, 7th, 12th, 19th, 28th, 40th and 
56th turns. 

Cut the composition tube, for the secondary 
coil B, to size and drill the holes for the shaft 
and the two machine screws shown. Wind 21 
turns of No. 22 DSC wire on one side of the 
shaft hole, beginning 3/16 inch from the edge 
of the tube. Then bring the wire over and 
wind 21 more turns on the other side of the 
shaft hole. Make the rear bearing AA, the 
front bearing AE, the arm AF, which strikes 
the stops, the two pieces AC, for connecting 
the rotor and shaft, the two angle brackets 
AB, all out of % by %-inch strip brass. The 
shaft AD consists of a piece of H- inch brass 
rod 7½ inches long (see Figure 8). 

To assemble the coupler fasten the rear 
bearing AA and the two angle brackets AB to 
the primary tube A with 6-32 brass machine 
screws. Fasten the two lugs AC to the rotor 
or secondary tube B with machine screws, then 
pass the shaft AD through the holes in the 
rotor and solder it to the lugs AC. The re- 
mainder of the assembly will be taken care 
of later when the instruments are mounted. 


Next, construct the radio-frequency trans- 
former C and D as shown in Figure 9 

Cut the composition tube for the priniary 
coil C to size, and drill two holes for the 
mounting bracket AG. Wind 28 turns, of 
No. 22 DSC wire, centrally on the tube, tak- 
ing off a tap on the opposite side of the tube 
half way between the 25th and 26th turn. 
The width of the winding will be about 34 of 
an inch. The secondary coil D is a 75-turn 
Pacent duolateral coil. Make the mounting 
bracket AG out of % by H inch brass strip 

Cut two small clamping strips AH out of 
composition sheet. Assemble the transformer 
by passing two brass machine screws first 
through the tube C, then through the bracket 
AG and one of the clamping strips AH. Place 
the duolatera! coil in position and fasten the 
other clamping strip AH down with nuts on 
the machine screws. 

Now, cut the binding-post panel AI out of 
composition sheet and drill as shown in Figure 
10. Then make the two angle brackets AJ for 
mounting the binding-post panel out of % by 
H inch strip brass, and fasten them to the 
panel. The brackets AK, for mounting con- 
denser G on the back of condenser E are also 
shown in Figure 10. Make them also out of 
i by He inch strip brass. 

Complete specifications for constructing the 
cabinet Z. are shown in Figure 7. It may be 
constructed out of H- inch hardwood such as 
mahogany, walnut or oak, and finished to suit 
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the taste of the builder. Or the cabinet may 
be purchased complete from your radio dealer, 
as it is a standard size. In the latter case 
it will only be necessary to cut the slot in the 
back of the cabinet for the binding-post panel. 


How to Mount the Apparatus 


Preliminary to mounting the parts of the 
set, fasten the panel X to the sub-base Y, (see 
Figures 2, 3, 4 and 5). Make sure these two 
are fastened exactly at right angles. 

Fasten the sockets K, L, M and N to the 
sub-base with wood screws in the positions 
shown in Figure 3. Note that the slot in the 
socket is towards the rear in each case. 

Mount the transformer S with the primary 
towards the socket L and the secondary to- 
wards socket M, and mount the transformer 
T with the secondary towards the rear of the 
set. The exact location for each is shown in 
Figure 3. 

Secure the radio-frequency transformer C 
and D to the sub-base with two wood screws 
inserted through the mounting bracket as 
shown in Figures 2 and 3. 

The remainder of the coupler assembly can 
now be carried out. 

Fasten the primary coil A in the position 
shown in Figures 2, 3 and 4. Then place the 
stop arm AF and the front bearing AE on the 
shaft of the rotor. Pass the rotor shaft 
through panel X, drop the rotor into position 
and insert the shaft in the rear bearing AA. 
Secure the front bearing AE to the panel with 
machine screws which project about V inch 
beyond the bearing to act as stops. Move the 
stop arm AF up against the front bearing and 


solder it to the shaft in such a position that 
it strikes one of the stops at zero coupling, 
that is, with the rotor at right angles to the 
primary coil. Before soldering see that the 
direction of rotation from the zero point cor- 
responds with an increase in coupling as indi- 
cated on the dial to be used. A spring washer 
should be inserted between the dial and the 
panel to take care of any end play. 

Mount the jacks Q and R on the panel as 
shown in Figures 3 and 5. The frames of the 
jacks are turned up. 

Fasten the two rheostats O and P to the 
panel in the position indicated in Figures 2, 
3 and 5. The terminals are towards the top. 

Now, mount the two variable condensers E 
and F on the panel. The correct positions are 
shown in Figures 2 and 3. 

By means of the small mounting brackets 
AK (shown in Figure 10) mount the con- 
denser G on the back of the condenser F as 
indicated in Figures 2 and 3. The holes for 
these brackets are already drilled in the con- 
densers and are tapped with a 6-32 thread, 
one being found on each side of the bearing. 

Next, mount the battery switch U in posi- 
tion as shown in Figures 2, 3 and 5. The 
construction work on the set is now complete. 


How to Wire the Set 


When wiring, it should be remembered that 
all connections from the high-voltage side of 
the transformers or coils (that is to say the 
side next to the vacuum tubes) should be kept 
about ™% inch away from other wiring and 
should not run parallel to it for any consid- 
erable distance. This also includes the wir- 
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ing from the radio-frequency transformer to 
the condenser G. 

Use tinned-copper bus-wire throughout. All 
connections should be bent into the proper 
shape and then soldered in place. 

Start wiring the filament-lighting circuit as 
shown in Figure 1. The filament circuit passes 
along the front of the set towards the bottom 
of the panel and it includes the positive and 
negative terminals of sockets K, L, M and N, 
the rheostats O and P, the filament switch U, 
the negative “A” battery binding post (No. 35 
switch arm to ground binding post, (No. 2 

Now, wire up the antenna and ground circuit. 
The antenna binding post No. 1 connects to 
the top of the primary coil A, (the end with 
few turns between taps). Connect the remain- 
ing seven taps to the switch points and the 
switch arm to the ground binding post, 
(No. 2). 

Connect up the grid circuit of the radio- 
frequency tube which comprises secondary 
coil B, condenser E, the grid terminal of 
vacuum-tube socket K and the negative 
“A” battery. The stationary and 1 
plates of all the condensers are marked 
and R respectively in the wiring diagram. 
The connections to the secondary coil 
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should be made with flexible silk-covered wire. 

Then, wire the plate circuit of the radio- 
frequency tube. This embraces the plate ter- 
minal of vacuum-tube socket K, the primary 
coil of the radio-frequency transformer C, 
condensers F and G, and the positive 6714-volt 
binding post, (No. 7). 

Connect up the secondary of the radio- 
frequency transformer D, the grid-leak J, the 
grid condenser H, the grid terminal of socket 

and the positive “A” battery to form the 
grid circuit of the detector tube. Note that 
the grid condenser J is supported by the two 
bus-wires used to connect it in the circuit. 

Wire up the plate circuit of the detector tube 
which comprises the plate terminal of socket 
L, the primary of transformer S, the con- 
denser I, and the positive 22'%4-volt binding 
post, (No. 6). 

Next, connect the grid circuit of the first 
audio-frequency amplifier tube. This consists 
of the secondary ot transformer S, the grid 
terminal of socket M and the negative “A” 
battery. 

Now, wire the plate circuit of the frst ampli- 
fier tube, embracing the primary of trans- 
former T, the jack and the positive 6714- 
volt binding post, (No. 7). 
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VIEW OF THE SET, FROM THE LEFT 


Figure 4: Here is shown the manner of mounting the primary coil A and the 
secondary coil B, with the taps running to the switch points on the panel X. 
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VIEW OF THE SET AS SEEN FROM THE RIGHT END 


Ficure 5: 


This picture shows the way to mount the jacks, the tube sockets, the 
connection block, and the filament switch. 


The base is secured to the main paner 


with wood screws running through the pancl into the edge of the woo 


Wire the grid circuit of the second ampli- 
fier tube. This includes the secondary of 
transformer T, the grid terminal of socket N, 
the “C” battery and the negative A“ bat- 
tery binding post (No. 3). The “C” battery 
terminals are soldered to the wires connecting 
it = the circuit in order to hold the battery in 


Connect up the plate circuit of the last tube, 
consisting of the plate terminal of socket N, 
the jack R and the 112 ½- volt binding post, 
(No. 8). 

Lastly, ground the negative filament lead 
and also the cores of the transformers S and 
T by putting a wire under the screws used 
to fasten the transformers down on the base. 


How to Install the Set 


After the set has been completely wired, 
lace it in the cabinet and fasten it to the cab- 
inet with wood screws through the panel. 

The binding-post panel will now fit into the 
slot in the back of the cabinet and will come 
approximately flush with the back of the cab- 
inet. 

Attach the antenna to the first binding post 
at the right (looking at the rear of the set). 


Connect the ground wire to the second bind- 
ing post. 

Connect the negative “A” battery wire to 
the third binding post. 

Connect the positive “A” battery wire to 
the fourth binding post. 

Preliminary to further connections, the “B” 
batteries should be connected in series to give 
a total of 112% volts and with taps available 
at 22% volts and 67% volts. This combina- 
tion may be conveniently made up of one 
22'4-volt and two 45-volt “B” batteries. 

Connect the negative “B” battery terminal 
to the fifth binding post. 

Connect the positive 22'4-volt “B” battery 
tap to the sixth binding post. 

Connect the positive 67'4-volt “B” battery 
tap to the seventh binding post. 

Connect the positive 112'4-volt terminal of 
the “B” battery to the eighth binding post. 

Insert one UV-200 or one C-300 vacuum 
tube in the detector socket L, and insert one 
UV-20l-a or C-30l-a tube in each of the re- 
maining sockets K, M and N. 

Plug in either the loudspeaker in jack R, or 
the telephones in jack Q. 

Make certain the rheostats are turned off 
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THE DRILLING PLAN FOR THE PANEL 
Ficure 6: This drawing gives the correct dimensions for drilling the holes for 
mounting the instruments and also for the shaft holes. The holes outlined with a 
double circle should be countersunk, 


6* 


THE DIMENSIONS FOR THE CABINET : 

Ficure 7: This drawing, which shows the top, front and side measurements for the 

hardwood cabinet, may be turned over to a competent cabinet maker or the cabinet 
may be obtained direct from a manufacturer; it is a standard size. 
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(to the counter-clockwise stop position), and 
then turn on the battery switch U by pulling 
the switch button out. 

Gradually turn the rheostat P clockwise un- 
til the detector tube is burning with almost 
the same brilliancy as an ordinary tungsten 
electric light. Light the remaining bulbs by 
turning up rheostat O until they are burning 
with considerably less brilliancy than the old 
carbon style of electric light. 

The condenser G can be set with about one- 
third of the set of rotor plates meshing be— 
tween the stator plates for testing. 

Set the tap switch V for a maximum num- 
ber of turns in the antenna circuit, and set 
the coupling with the rotor coil about half 
way between the vertical and horizontal posi- 
tion. 

Now, gradually rotate condensers E and F 
(keeping them at approximately equal set- 
tings) until a station is picked up. Remember 
that the tuning of condenser E is the sharp- 
est and adjust it more carefully when search- 
ing for a station. After tuning in the signal to 
best advantage with condensers E and F, ad- 
just tap switch V to the best point. This is the 
point with the smallest number of turns in 
the antenna circuit, consistent with loud re- 
ception. If too many turns are used in the 
antenna circuit the tuning of condenser E will 
be very broad. It will usually be found that. 
with any given antenna, there will be three 
or four switch points on which most of the 
tuning can be done. 

After tuning in the loudest local station, the 
neutralizing condenser G may be adjusted per- 
manently, and need be changed onlv when 
the radio-frequency amplifying tube in socket 
K is changed. To do this, remove the vacuum 
tube from socket K and wrap a piece of paper 
around one of the filament terminals; then 
replace the tube in its socket. The tube will 


not light now, and does not act as a radio- 
frequency amplifier. Any signals now audible 
are mercly passing through the grid-to-plate 
capacity of the tube. 

To reduce this signal strength to a mini- 
mum, start with the condenser G at zero ca- 
pacity, (that is, with the rotary plates not 
meshed at all with the stationary) and grad- 
ually increase the capacity of condenser G, at 
the same time, adjusting condenser E for max- 
imum signal strength with each change of 
condenser G. The signal strength will grad- 
ually decrease as the capacity of condenser G 
is increased, and the point at which the signal 
becomes inaudible or a minimum should be 
carefully noted. 

Now, start with the condenser G at maxi- 
mum capacity and gradually decrease the ca- 
pacity, at the same time, adjusting condenser 

for maximum signal strength as before. 
The signal strength will again gradually de- 
crease as the capacity of the condenser G is 
decreased, and the point of zero or minimum 
signal strength should be again noted. With 
the aid of a good strong initial signal, these 
two points of zero signal strength may be 
made to approach each other within a very 
few degrees. 

Set the neutralizing condenser permanently 
half way between the two zero points. If a 
louder signal is available later on, the neutral- 
izing process may then he repeated more ac- 
curately, but generally one good test on a 
loud local station is sufficient. 

Now remove the piece of paper from the 
filament terminal of the tube in socket K 
and replace the tube in its socket. 

The set is now ready for permanent oper- 
ation. 

After tuning in a few stations in the man- 
ner described, the experimenter will become 
familiar with the degree of coupling to ob- 
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CONSTRUCTIONAL DATA FOR THE CRAIG COUPLER 


Ficure 8: 


This drawing gives the specific detatls for the spectal coupler. 


The di- 


mensions for all of the small brass parts are clearly shown, as well as the dimensions 
for the composttion tubes. 


tain satisfactory selectivity, and also with 
which one of the switch points the tap switch 
V should be set on for a given wavelength 
range. The tuning will thereby be simplified 
and the sequence will probablv be as fol- 
lows: 

Set the coupling as loose as you can, con- 
veniently, for tuning. 

Set primary-wavelength switch V on the 
correct tap for the wavelength you wish to 
receive. 

Move condensers E and F (keeping each 
on approximately the same dial setting) until 
a signal is tuned in. Then adjust each of the 
two condensers until the signal strength is 
maximum. 

The detector rheostat P should be oper- 
ated below that point where a persistent hiss- 
ing occurs. The amplifier rheostat O should 


be operated at the lowest point consistent with 
loud reception, that is, where turning the 
rheostat up higher does not give a noticeable 
increase in signal strength. 


How to Make a Tuning Chart 


First, make tests of several stations on dif- 
ferent wavelengths and find the coupling value 
that you like best—taking into account both 
selectivity and signal strength. The chart will 
be made up for this one particular value of 
coupling and will not apply exactly to other 
coupling values. i 

Now, tune in as many stations as possible 
on different wavelengths and record the dial 
settings of condensers. E and F, the setting of 
primary tap switch V and also the known 
wavelength of the station. Plot the dial set- 
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CONSTRUCTIONAL DATA FOR THE RADIO-FREQUENCY TRANSFORMER 


FicuxE 9: Here are given the dimensions of the tube for the primary winding, the 

brass supporting bracket and the small fastening blocks for the secondary coil. 

The arrows 1, 2, 3, 4 and 5 correspond with the numbers on the radio-frequency 

transformer in the wiring diagram (see Figure 1) and thus indicate the proper 
location for each connection to the transformer, 


THE CONNECTING BLOCK AND SMALL BRASS BRACKETS 


Ficure 10: The block should be made as shown at AI. The brackets for mounting 
the block are shown at AJ, and the small pieces for mounting the neutralizing con- 
denser are shown at AK. 
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A SAMPLE TUNING CHART 


Fictre 11: 


This chart was made by the author for use with a set coupling of 15 


on the dial. Anyone can make a similar chart for his oum set by recording both dial 

settings and the wavelength of several transmitting stations of various wavelengths. 

After these points have been plotted on cross section paper (as shown here), the 

fonts may be connected by a line which will give the settings for wavelengths that 
lie between the plotted points. 


ting of condenser E against the wavelength 
of the station, also plot the dial setting of con- 
denser F against the wavelength of the sta- 
tion. Repeat the process for a number of 
stations and you will get sufficient points to 
enable you to draw a smooth curve for each 
condenser. A sample curve is shown in Fig- 
ure 11. This chart shows how the experimental 
set tuned for four given stations. By in- 
specting your list of stations you can bracket 
the approximate wavelength range which each 


point on the primary tap switch V will cover. 

With the aid of the chart just plotted you 
can now find the exact setting for the wave- 
length of any given station and can set all 
the tuning controls at the correct values to 
receive the station to best advantage. Of 
course, this chart assumes that the coupling 
remains fixed, at a predetermined value, but 
so do all other tuning charts. They are usu- 
ally made up for receivers having fixed coup- 
ing. 


Working Blueprints of This Receiver 


IN order to accommodate readers who may desire actual- 
size diagrams of this simplified neutrodyne receiver, a set of 
three blueprints has been prepared, consisting of— 


One panel pattern (actual size); 


One instrument layout; 


One picture diagram of all parts, showing the wiring. 
This set of three prints will be forwarded, postage prepaid, 


upon receipt of $1.10. 


BROADGASTS 


ConpDUCTED BY Davip Lay 


ITEMS of general interest that vou ought to know; bits of useful information that 
every radio fan ought to know. 


A Record for Distance with 
Low Power 


ACCORDING to an announcement by the Amer- 
ican Radio Relay League, Mr. C. D. Maclurcan 
of Sidney, Australia, has succeeded in trans- 
mitting signals to New Zealand, a distance 
of 1,400 miles, with an antenna input of only 
.004 watt, which is far less than the power 
produced by a burning match. The power ex- 
pended by an average man in getting up out of 
a chair would be enough to maintain radio com- 
munication at this rate, for about five minutes. 


* * + 


Air Police to Have Radio 


THE seven airplanes b ongin to the Police 
Department of New ‘City are being 
equipped with radio. The members of the 
aviation reserve attached to the Department 
are also receiving radio instruction. 


* * * 


Every State Now Has Broadcast- 
ing Stations 


MISssISssIpPI was recently the only state in the 
Union that was without at least one broad- 
casting station. This distinction has now been 
relinqu shed, as a station has been installed 
at Coldwater, under the call letters KFNG. 
The wavelength is 254 meters. The station 
has already been heard in several states under 
its experimental call 5RK. One number sent 
out under this testing call was a series of 
negro spirituals sung by six negro farmhands. 
This was heard in forty-two states and in 
several provinces of Canada. 


* * * 


Exploring the Amazon by Radio 


ANOTHER exploring expedition about to de- 
part for an extensive investigation in the un- 
known lands and among the dangcrous natives 
of the headwaters of the Amazon River, is to 
be equipped with a comprehensive radio outfit, 
not only for local communication between sep- 
arate parties of explorers, but for continual 


communication with the outside world. The 
call assigned, temporarily, to the mobile station 
of the expedition is WJS. Arrangements will 
be made later for the assignment of calls by 
the Brazilian authorities. One of the subjects 
to be studied by the expedition is the nature 
and cause of the static so commonly reported 
from the forest-covered region through which 
the Amazon flows. 


* 


Will Radio Kill“ the Theatre? 


WILLIAM A. Brany, who knows the com- 
mercial side of the American theatre better, in 
all probability, than any other living man, is 
worried about radio. He thinks that it will 
make the theatre unnecessary—or, at least, that 
it will cut seriously into the theatrical receipts. 
Mr. Brady ought to know, but it is to be 
feared that he has been looking, for once, 
through bluer glasses than are necessary; the 
theatre has been threatened with death many 


times before. 
t % $ 


Radio Communication for 
Railway Men 


A NEw industrial use for radio has been an- 
nounced by Sir Henry Thornton, president ot 
the Canadian National Railways. It is pro- 
posed to install a company broadcasting sta- 
tion and to provide each employee with a 
radio receiving set, the company acting as pur- 
chasing agent to supply these sets at the low- 
est possible price. Then matters of interest to 
employees will be broadcast over the company 
station. It is hoped, says Sir Henry, that one 
result will be an increased solidarity of the 
entire company personnel. 

t „ „ 


Broadcasting Begins in China 


ACCORDING to a report from the United States 
Consul, there are now two broadcasting sta- 
tions on regular schedule in Hongkong, China. 
One has a 10-watt power, the other 100 watts. 
Who will be the first American listener to hear 
one of these stations? 
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Radio Starts a Fire in Wet Wood 


DuriNg some repairs recently at the great 
Leafield rad:o-telegraph station in England, a 
wooden partition about twelve feet from the 
tuning coil got wet. It promptly caught fire. 
The radio waves from the powertul transmitter 
were so strong that as svon as the dampness 
of the wood permitted their absorpt:on by the 
partition, the heat produced was sufficient to 
ignite the wood. When powerful radio is 
around it is water that starts fires. Fortunately, 
no amateur transmitters are powerful enough. 


* * * 


Lightning Is Still Mysterious 

Wuen he delivered, recently, the presidential 
address before the Institution of Electrical En- 
gineers, Dr. Alexander Russell urged all scien- 


tric men to observe thunderstorms and record 


any peculiar appearances. This used to be done, 


he pointed out. before electricity was under- 


stood at all. The volumes of Transactions of 
the Royal Society of London a hundred or a 
hundred and fifty years ago contain many 
such records. When the laboratory forms of 
electricity came to be understood a little better, 


people lost interest in lightning. Really, how- - 


ever, we know very little about lightning, and 
the miscellaneous observations by people every- 
where might prove very use ful. Dr. Russell 
mentioned, especially, the appearance known as 
ball lightning or globe lightning. Few good 
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International News Reel 


observations of this have been recorded in 
scientific literature. If any of the readers of 
PopuLaR Rano have observed phenomena ot 
interest in this connection the editor of this 
department will be glad to forward reports to 
Dr. Russell. 


+ * 


Radio Runs a Race Track 


At the race track at Grünwald, near Berlin, 
one of the most famous race tracks in Europe, 
radio sets have been installed recently for com- 
munication between the judges’ stand and other 
parts of the track. The transmitters and re- 


ceivers are adjustable to any wavelength be- 


tween 200 and 1,000 meters. Some of the out- 
fils are portable so that temporary stations 
can be set up anywhere in a short time. 


+ * * 


Telegraphy of Pictures Is Now 


on a Commercial Basts 


Tue French government has announced that 


pictures will be received for transmission by 


telegraph over the French governmental wires 


between Paris and the cities of Lyons and 
Strassbourg. The fee charged figures out 
about seventy-five. cents on the present’ rate 
of exchange. The process used is the familiar 
one of Belin. It ought to be worth while for 
some agency to offer a similar service in the 
United States, either by wire or by radio. 


RADIO AIDS HUNT FOR DINOSAUR EGGS 


On the recent geological expedition to Central Asia radio was used to get the exact 

time and thus to determine the exact position of the party from day to day. This c- 

pedition discovered the eggs of the great extinct reptile, the dinosaur—eggs believed 
to be more than 10,000,000 years old. 
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Underwood & Underwood 
A SOLEMN MOMENT IN THE ANNALS OF RADIO 


So profound was the impression upon broadcast listeners of being actually present 

at the funeral services of ex-President Woodrow Wilson on February 6 that many 

knelt before the receiver during the prayer for the dead. This picture was made 
in a factory in New York. 


Teaching Farming by Radio 

In order to reach that part of the farm 
population which is unable to attend the courses 
at the university, the Kansas State Agricultural 
College is broadcasting, during the present 
winter, a complete course in scientific agri- 
culture. Persons who take the course will be 
given certificates of graduation. 

* * * 


Cable Improvements Help Meet 
Radio Competition 

One great difficulty of communication by 
submarine cables has always been the slow 
speed of the cable. Capacity effects between 
the conductor and the water outside, together 
with other electric difficulties, have limited the 
available speed to some twenty-five or thirty 
words a minute. So long as there was no 
competition, this was not so serious, but now, 
with transoceanic radio a more and more im- 
portant factor, an increase of cable speed is 
desirable. It 1s announced now that it has been 
attained. The new metal, “permalloy,” which is 
remarkable for its high magnetic permeability, 
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has been applied to the construction of a 
cable which is said to have a possible speed of 
two hundred words a minute or even more. 
The details of the construction of the cable 


have not been made public. 
* * * 


A Broadcasting Station on Wheels 


Station WTAT, owned by the company that 
supplies Boston with electric power and light, 
is built, complete, on a motor truck. The wave- 
length is 244 meters. The entire station max he 
moved about at a moment’s notice so that 
broadcast programs can be sent out from 


any point without relaying the material. 
* * 


A Radio Engineer Must Be 


Musician Too 


Ar the Manchester (England) broadcasting 
station the control engineer at the modulation 
board has an orchestra score, just like the score 
that is before the conductor. The engineer 
can thus see what is coming in the music and 
get ready to increase or decrease the amplin— 
cation, as may be necessary. 


Kadel & Herbert 
RADIO ON A PERILOUS TRIP 


Thousands of people in New York gasped with 
horror when they saw Bird Millman walk a 
tightrope strung between two cornices atop 
the 25th story of the Municipal Building. She 
carried a miniature receiver with her. 


Radio in the Comic Strips 


THERE are two ultimate awards of fame; 
one is to have a cigar named after you and 
the other is to break into the comic-strip car- 
toons of the daily papers. This last has come 
to radio in full measure in the past two months. 
A radio set is now as common a companion 
of Little Jeff, of Cicero Sapp and of all the 
others as the mislaid banana peel used to be. 


* * * 


Radio Dance Music in the Yukon 


AT parties nowadays in the Yukon, says a 
newspaper dispatch from Dawson, men and 
women in evening clothes dance under pink- 
shaded lights to the music of famous orchestras 
from Chicago to San Francisco. Even the 
dance music from New York is occasionally 
received, all by radio. 
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Radio Fights the “White Plague” 


“A RADIO set will do more to cure tubercu- 
losis than any other apparatus yet devised.” So 
says Dr. Walter K. Foley, of the Veterans’ 
Hospital at Minneapolis, as quoted in a news- 
paper interview. The greatest obstacle to a 
cure, in tuberculosis cases, Dr. Foley says, is 
a worried and harassed state of mind on the 
part of the patient. A radio set gives the 
patient something to think about and takes his 
mind off his troubles. Then Nature completes 
the cure. 

k „ „ 


The Phonograph Industry Comes 
Around to Radio 


Not so long ago the phonograph industry 
was fighting radio, tooth and nail. It is dif- 
ferent now. A recent issue of a prominent 
trade paper in the phonograph field contained, 
by actual count, as many radio items as all 
other items put together. One talking machine 
company is installing a broadcasting station and 
will soon use it to announce and advertise new 
records. Thus one of radio’s erstwhile enemies 
becomes a friend. 

i 2 «„ „ 


A Scientist Who Speaks with 
His Hands 


One of the modern scientists who has been 
studying the physics of speech, an investigation 
which has been of enormous value in the de- 
sign of radio telephones and loudspeakers, is 
Sir Richard Paget. Ata recent meeting of the 
Physical Society of London he demonstrated 
the skill he has acquired. Arranging his two 
hands in a box-like form to represent the reso- 
nance cavities of the mouth and throat, he 
blew into this hand-box the noise of a penny 
squeaker to represent the vocal cords. By 
manipulation of his hands he was able to pro- 
nounce several sentences clearly enough to be 
recognizable. 

2 * * 


Radio Speech Over European 
Power Lines 


ACCORDING to a recent note in the Journal 
Téléyraphique (Berne, Switzerland) the prin- 
ciple of carrier-current telegraphy or “wired 
wireless” has been applied to communication 
by voice over power lines aggregating a length 
of 664 kilometers (413 miles) and with volt- 
ages ranging between 50.000 and 110,000 volts. 


+ ** * 


3.200 Radio Receivers in Denmark 


A RECENT census of radio receivers in Den- 
mark lists a total of 3,200. Nearly a fifth of 
these belong to students and as many more 
appear as in the hands of members of the 
engineering professions. Apparently radio has 
not yet spread to the Danish public, though 
regular broadcast concerts are available from 
the great Danish station at Lyngby as well as 
from the British, French and German stations. 
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HOW UNCLE SAM CHECKS UP ON RADIO BATTERIES 


In this laboratory of the Bureau of Standards in Washington the commercial types 
of dry „ radio use are tested periodically for their voltage, amperage 


and hours of endurance under use. 


During the test the batteries are kept at con- 


stant temperature inside the glass-fronted case. 


To Eliminate Interference 


Rapio fans at Miami, Arizona, as well as at 
several other copper towns, have had much 
interference from the high-tension Cottrell ap- 
paratus used to collect dust and acid from the 
smoke of the smelters. The owners of the 
Miami installation, realizing the annoyance 
thus produced, have begun to rebuild the high- 
tension equipment so that as much of the 
static as possible will be grounded. 


The Largest Hydro-electric 
Dynamo in the World 


Tuere has just been installed at Niagara 
Falls a new turbo-generator rated at 70,000 
horsepower. This would be enough power to 
provide an amateur radio transmitter for every 
house in the United States. 

t „ „ 


Radio Supplants a Ship's 
Orchestra 


Tue steamship Kroonland of the Interna 
tional Mercantile Marine, now in passenger 
service between New York and California 


through the Panama Canal, has been equipped 
with loudspeakers so that broadcast concerts 
from American stations can be received during 
the entire trip. During pleasant evenings in 
the tropic waters, dancing on deck is possible 
to strains that originate in Chicago or Wash- 
ington or New York. 
* „ + 


A New Name for Radio Listeners 


A PRIZE offered by Popular Wireless (Lon- 
don) for the best name to replace the English 
designation Listener- in“ has been awarded to 
the word “cohearer.” Perhaps this is a deli- 
cate suggestion that all listeners ought to stick 


together. 
2 „ „ 


Airplane Saved by Radio 


Tue value of radio installations on all pas- 
senger airplanes was demonstrated once more 
by a recent incident in Paris. An airplane had 
already left the Paris flying field bound for 
Geneva, Switzerland, when word was received 
at Paris that a violent storm was raging in the 
Swiss mountains. The radio operator at Paris 
immediately called the airplane pilot and in- 
structed him to return to Paris, which he did. 
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CONDUCTED BY LAURENCE M. COCKADAY 


How to Use the Hartley Circuit 
for Reception 


QuEsTION: I would like to know if 
the Hartley circuit could be modified or 
arranged so that it could be used for re- 
ception? I am already using it for trans- 
mitting and I find that it reaches out so 
far that it makes me wonder what results 
could be obtained if its efficiency were to 
be the same for reception. 

Can you give me a hook-up for such a 
receiver? I need just a single-tube cir- 
cuit, as I have a separate two-stage, 
audio-frequency amplifier. 


K. SMITH 
ANSWER: The circuit you require is shown 
in Figure 1. This is not a special arrange- 
ment; it has been used considerably, and 
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Ficure 1: 
DX fan. 


should give you fine results for reception. 

The parts and instruments you will need are 
the following: 

Ll—primary winding of coupler; 

LZ secondary winding of coupler; 

VCl—variable condenser, .0005 mfd.; 

VC2—variable condenser, .0005 mfd.; 

GL—grid-leak, variable; 

GC—mica fixed condenser, .00025 mfd.; 

R—filament rheostat, 6 ohms; 

Tel—telephones. 

To make the coupler, wind (for the coil L1) 
43 turns of No. 18 DSC wire on a composition 
tube 3½ inches in diameter. This coil should 
be tapped at the 3rd, 7th, 13th, 21st, 31st and 
43rd turn. 

Right next to this, wind the secondary coil 

. This is composed of 70 turns of the 
same kind of wire tapped at the 10th, 20th, 
30th, 50th, 55th, 60th, 65th and 70th turn, start- 
ing from the top and looking at the coil as in 
the diagram. 

The two sets of four taps each are hooked 
up as shown, with the ground wire connected 
to the 50th turn on the secondary winding. 
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A simple one-tube regenerative circuit that gives good results for the 
The circuit ts a modification of the Hartley oscillator. 
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Ficure 2: This diagram illustrates the connections that should be used with a 110- 
volt D.C. lighting circuit through a bank of lamps. Be sure that the positive termi- 
nal of the lighting main is connected to the positive terminal of your battery. 


A Direct-current Battery Charger 

Question: I live in a vicinity where 
the lighting current is D.C., so that I 
am unable to use a regular battery 
charger. Will you please show me how 
to hook up some resistance lamps in 
series with the line so that it will be 
suitable for charging my battery? The 
battery is a 6-volt, 80 ampere-hour bat- 
tery, and I have to take it to the garage 
about once in every three weeks for 
charging, and then I am out of com- 
mission for two or three days. 

The lighting line that lights our 
house has a voltage of approximately 
120 volts. Harry E. RODNEx 


ANSWER: The wiring diagram of the lamps 
and the battery circuit for charging is shown 
in Figure 2. By throwing the switch you 
charge the battery. You mav use five 100-watt 
carbon lamps in parallel for the resistance 
bank. The whole lamp bank is connected in 
series with the line and the hattery. 


How to Run the Antenna Wires 
QUESTION: I am situated alongside of 


a twenty-four-story building and I want 
to put up a radio receiving set. Would 
it be better for me to run a wire to 
the top of this building or out in some 
other direction? I have talked this 
over with some of my amateur friends 
and they seem to agree that it would 
work better if I keep it away from the 
tall building and run it to another lower 
building about 150 feet away across the 


courtyards. 


I had always heard that it was better 
to get the antenna as high as possible. 


So, I still think that the tall building 
would be the best to attach my wire to. 


GEORCE H. Moore 


ANSWER: The single wire stretched across 
the court to the lower building would be our 
choice especially if the space directly unde r- 
neath where the antenna wire would hang, 
were relatively clear of large objects. 

The main objection to stretching a long ver- 
tical wire up the side of a tall building is 
that the building absorbs most of the antenna 
energy, and it never gets down to the receiv- 
ing apparatus. 
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A New Reflex Circuit 


Question: Will you please let me 
know if there is any circuit that will 
allow me to use two stages of tuned- 
radio-frequency amplification, detector, 
and three stages of audio-frequency 
amplification, using vacuum tubes 
throughout ? 

I would like to use not more than five 
tubes if this is possible. Will you also 
give me the constants to use in the set 
and the parts that will be necessary to 
complete the set. 

ALFRED JENNINGS 

ANSWER: We recommend that you try the 
new reflex circuit that gives two stages of 
tuned-radio-frequency amplification, detector 
and three stages of audio-frequency amplifi- 
cation, with only four tubes. . 

We have drawn up the wiring diagram for 
this circuit in Figure 3 

The instruments and parts you will need for 
this hook-up are the following: 

RFT1—neutroformer ; 


RFT2—neutroformer ; 
RFT3—straight radio-frequency. transform- 


er; 

AFTI. AFT2 and AFT3—audio-frequency 
transformers; 

VCL and VC2—variable condensers, .0005 
mfd.; 
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0025 mfd.; 
.001 mfd.; 
001 mfd.; 


Cl—mica fixed condenser, 

C2—mica fixed condenser, 

C3—mica fixed condenser, 

C4—mica fixed condenser, .001 mfd.: 

C5—mica fixed condenser, .001 mfd.; 

R1 and R2—filament rheostats, 20 ohms; 

R3—filament rheostat, 6 ohm; 

GC—mica fixed condenser, .00025 mfd.; 

GL—grid-leak, 2 megohms; 

Ji—telephone jack, double circuit; 

J2—telephone jack, single circuit. 

The first two and the last tubes may be 
either C-30l-a tubes or UV-201-a tubes ant 
the third tube may be either a C-300 tube or 
a UV-200 tube. 


What Set Should I Build? 


Qrksriox: Which set would you ad- 
vise me to build. I don’t want to go over 
5 or 6 tubes, but I want to get clarity, 
volume, distance and simplicity of tuning 
with selectivity. Is this possible to date?! 
want to make the set myself. Which one 
of the descriptions in your magazine 
should I follow to most nearly satisfy 
all of the conditions that I have outlined 
above? 

ROBERT ECKHARDT 


Answer: We advise you to build the im- 
proved 4-circuit tuner described in the Janv- 
ary, 1924, issue of Porurar RADIO. This will 
give you the results you want to get. 
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Volume Control on a Power 
Amplifier 


QuESTION: I have built the power 
amplifier described in the February issue 
of Poputar RADIO, and I find that it 
allows me to get much better reception 
of distant signals on the loudspeaker, 
than I was able to get before on the 
headphones. 

However, I find that the resistance 
control of volume does not allow me to 
cut down the signal strength of local 
signals sufficiently to make the music 
low enough for best enjoyment. Will 
you please tell me if there is any way to 
accomplish this by any other means? 

Jos. ACKERMAN 

Answer: You may make this control cover 
a greater range in volume by disconnecting the 
three resistances and the switch lever, and re- 
connecting them in the same manner across the 
two outside terminals of the secondary of the 
input  push-and-pull transformer. This 
amounts to placing them across the secondary 
of the transformer instead of across the 
primary. 

This change will allow you to reduce the 


strength of signal to a much lower value and 
will still give the same maximum on DX 
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Where Can 50,000-ohm Resist- 
ances Be Obtained? 


QvuESTION: Can I use any other kind 
of resistances in place of the Lavite 
48,000-ohm resistances? I find that it is 
next to impossible to get the Lavites in 
this part of the country. The dealers do 
not seem to have any knowledge of this 
accessory and are not sure what I ought 
to use instead of it. 


K. F. 


ANSWER: <Any resistance unit of a value 
of approximately 50,000 ohms will be suitable 
for the volume control specified in the im- 
proved four-circuit tuner described in the Jan- 
uary 1924 issue. 


What is a Megohm? 


Question: What is meant by a 2 
megohm grid-leak ? 
S. D. 


Answer: A megohm is a unit of resistance. 
It is equal to one million (1,000,000) ohms. A 
2-megohm grid-leak is a resistance of 2,000,000 
ohms which is placed between the filament and 
the grid to allow excessive negative charges 
to leak off the grid so that the tube will not 
become inoperative. 
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Radio-frequency Amplification 
with a Crystal 


QuEsTION: Please give me a dia- 
gram showing how to wire up two stages 
of radio-frequency amplification with a 
crystal detector. I have only two hard 
tubes and have been using them with the 
ordinary single-circuit regenerative tuner 
with one stage of audio-frequency ampli- 
fication. 

I am dissatisfied with the set, however, 
not because it could not reach out, but 
for two other reasons; it cannot tune 
sharply and I get a lot of interference. 
And also, as I have a number of other 
radio fans located in this same apart- 
ment house who are always complaining 
that my set “squeaks in their ears,” I 
have determined to junk it and make 
another hook-up that will be good on 
distance but which will not re-radiate. 

So, will you please help me out in 
my resolve and let me have a circuit that 
will give good distance on the head- 
phones and yet will not require too much 
expensive apparatus. I haven’t much to 
spend, that is why I started out with 
the single-circuit set; it was so reason- 
able in price. 

Cuas. J. FIncu 


Answer: You are doing a very wise thing 
and it will be to the benefit of all radio lis- 


+ ali 
3 C Vv 


teners in your vicinity, as well as, eventually, 
to yourself. 

The circuit diagram you require will give 
you splendid results on distance and will cause 
no re-radiation. You find it in Figure 4. 

The parts required are the following: 

L1 and L2—primary and secondary coils of 
variocoupler ; 

VCl—variable condenser, .001 mfd.; 

VC2, VC3, VC4, VCS, and VC6—variable 
condensers, .0005 mfd.; 

P—potentiometer, 400 ohms; 

Rl an R2—filament rheostats (to suit tubes 
used); 

C- mica fixed condenser, . 0005 mfd.; 

Det crystal detector; 

Tel telephones: 

RFTI and RFT2—two sets of two honey- 
comb coils mounted in double-coil mount- 
ings (four coils in all), two tube sockets. 

This circuit met with great success in Eng- 
land in picking up American broadcasting dur- 
ing the tests of transoceanic reception that 
were held recently. 


Cause of Fading 


QueEsTION: Why is it that stations 
from 200 to 300 miles away fade in and 
out regularly, and the same stations when 
heard from a greater distance do not 
fade to any extent. 

I formerly lived in Clinton, Iowa, and 
experienced quite severe fading from the 
Chicago stations, while the eastern sta- 
tions in Pittsburgh and Schenectady 
were exceptionally steady and regular. 

I recently moved to New York and 
now I find that I get the Chicago sta- 
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tions somewhat weaker but they are ab- 
solutely steady, whereas the stations of 
Pittsburgh and Schenectady seem to 
have become the worst “faders” that I 
now get. 

This is not some particular freak of my 
location for I have asked other fans near- 
by and they tell me that KDKA and 
XG always were the worst faders. 
Out in Clinton they are considered as the 


most regular and persistent stations in 


the east. 
EDWARD AUSTIN 


Answer: What you have recorded has been 
oiten brought to our attention before. It is 
a phenomenon which has only lately strength- 
ened the theories of ground conduction of 
radio waves and the wave-carrying property o 
the Heaviside Layer. 

These two theories have but lately been con- 
sidered at loggerheads, some authorities claim- 
ing that one was correct and the other a 
fallacy and vice-versa. 

The multitude of data on fading which have 
been collected through the aid of the broad- 
cast listener have shed considerable light on 
the subject, and it seems to offer a substantia- 
tion of both theories. 

By the new theory, which is a combination 
of the other two, the wave energy is conducted 
a short distance, say up to 500 miles, by ground 
conduction. 

Local reception, then, would be due entirely 
to ground conduction. This may explain why 
local programs can be tuned in so readily by 
using a ground connection alone. 

The reception from distant points is ex- 
plained, under the new theory, as being largely 
due to passage of the radio wave along the 


Ficure 4: A two-stage radio-frequency ampli- 
fier with a crystal detector. 


Heaviside Layer, a supposed layer of ionized 
gas somewhere about 60 to 100 miles up in 
our atmosphere. 

The reception at a distance of about 300 
miles would then be due partly to ground 
conduction and partly to the wave from this 
layer. Due to the greater length of the path 
of the wave energy which is transmitted by the 
Heaviside Layer, the two waves may not ar- 
rive at the same instant. Now, if the Heavi- 
side Layer is at all irregular, the path of the 
wave along it may vary in length. This would 
shift the time interval of arrival of the wave. 
The arrival of the wave energy from ground 
conduction would be constant as far as time 
is concerned. 

Now, the theory goes on to state, if the 
arrival of a particular impulse by both paths 
is synchronous, the two would be added to- 
gether in the receiver and for a short period 
the signals would be loud. 

But if the formation of the Heaviside Layer 
should shift, so that the energy of a particu- 
lar impulse arrived out of phase with the 
ground impulse, the two impulses would be 
subtracted in the receiver and the remainder 
would be all that is left to actuate the set. 
The received signals would then be weaker. 
The changes of the Heaviside Layer, then, ex- 
plain fading at short distances because of a 
phase displacement of the wave along the 
layer as compared with the ground wave. 

At greater distances where ground conduc- 
tion has little or no part in the transmission it 
would not matter much whether the signal was 
slightly shifted in time arrival, for nearly the 
total energy would be received from the Heav- 
iside Layer. The frequency would be so great 
that the difference in time arrival could not 
be noted. 


Of What Metal is Bus-bar 
Wire Made? 


Question: What size square wire 
should I get to wire up my set in the 
“bus-bar”’ fashion? What kind of metal 
is it made of? I have seen some of it 
and it is silver colored. 

WALTER D. GREEN 


Answer: The wire you refer to is tinned- 
copper bus-wire, ts-inch square. 
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CoNDUCTED BY RICHARD LORD 


A limited number of questions of general scientific interest will be answered each 


month in this department. 


Readers are invited to send in questions that have puzzled 


them—but the selection of questions for answer cannot be guaranteed nor can ques- 
tions outside the radio field be answered by mail. 


Why are radio signals fainter just at 
sunrise and sunset than at other times? 


THE only answer we can give is, that nobody 
really knows. This is still one of the many 
mysteries of radio. It is supposed to be related 
in some way to the fact that sunlight falling 
on the air improves its electrical conductivity 
so that the speed of radio waves is increased 
slightly. Just why this should affect trans- 
mission so greatly just at the beginning or 
end of the sunlight period we do not know. 


What has happened when you “para- 
lyze” a vacuum tube? 


In the normal operation of a vacuum tube 
the electrons from the filament accumulate to 
some extent on the grid, as well as on the plate. 
If the filament is burning very brightly, so 
that many electrons are being produced from it, 
the number of electrons hitting the grid may 
be so great that the grid wires acquire a con- 
siderable negative charge. This repels other 
electrons so that they cannot get through the 
grid to reach the plate. The tube stops work- 
ing altogether. This is why a grid-leak is used. 
It lets the surplus electrons get away. 


What are alpha, beta and gamma rays? 
Are they used in radio? 


THEY are rays given out by radium and 
similar chemical elements the atoms of which 
are explosive. The names alpha, beta and 
gamma are merely the three first letters of the 
Greek alphabet. Alpha rays are really helium 
atoms shot out from the exploding atom of 
radium. Beta rays are electrons similarly shot 
out. Gamma rays are ether waves like X rays, 
but of shorter wavelength. None of these rays 


are used directly in radio, though the use of 
beta rays as a source of electrons in vacuum 
tubes has been proposed. 


In making an ink line on paper for a 
grid-leak or other high resistance, why ts 
it necessary to use India ink instead of 
ordinary ink? 


BECAUSE the India ink consists really of very 
fine particles of carbon suspended in the liquid. 
The carbon is, of course, a conductor and per- 
mits a little current to pass. Ordinary ink does 
not contain carbon. It is a solution, usually, 
of aniline dyes. A line drawn with such aniline 
ink has no conducting properties. 


Why does storage-battery fluid stain 
things so easily? 


THE fluid in the ordinary lead-plate storage 
battery is dilute sulphuric acid. If you get this 
fluid on your clothes or on any other dyed 
article the acid will usually decompose the 
dye and change its color. On wooden articles 
the acid decomposes the wood and sets free 
carbon, which blackens it. 


What is meant by 
tty? ? 


WHEN some metals are cooled to xem 
low temperatures, as, for example, by dipping 
them into liquid hydrogen, their conductivity 
for electricity increases very greatly. For ex- 
ample, at about 445 degrees below zero (Fah- 
renheit) lead has practically no resistance at 
to the passage of an electric current. This 
what is called super-conductivity. 


“super-conducttv- 
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What is meant by “distortion” in a 
telephone or a loudspeaker? 


Any sound is really a vibration in the air 
or some other material and most sounds con- 
sist of a number of different vibrations going 
on at the same time. Each one of these vibra- 
tions has, of course, its own “frequency” or 
period of vibration. The human voice, for 
example, contains thousands of separate fre— 
quencies from the very low-pitched tones of 
the broad vowels to the very high pitches of 
such sounds as the hiss of the letter S.“ A 
telephone (or other sound reproducer) is per- 
fect only if it reproduces all of these thousands 
of frequencies. If any of the frequencies are 
suppressed or filtered out of the sound the 
emitted sound seems unnatural and is said to 
be “distorted.” 


What is the polarisation of light? Ts 
there any such thing in the case of radio 
waves also? 


OrninaArY light consists of ether vibrations 
that move in every direction. If you think of 
the ether as having little particles in it, some 
of these particles would move up and down, 
some to the right and left, some in every pos- 
sible direction in between. Polarized light dif- 
fers from this. In it all the ether particles (if 
there were such things) would move in a single 
direction, say all of them up and down. Our 
eve cannot distinguish the difference between 
polarized and ordinary light, but there are vari- 
ous scientific instruments which can distinguish 
this difference easily. It is probable that some- 
thing like polarization occurs in radio waves 
also, but it has not yet been detected. 


Does the green color that forms on 
copper wires exposed to the weather de- 
crease their electrical conductivity? 


Ir a green discoloration forms on copper 
wire it means that the wire is. becoming cor- 
roded. The green material is copper carbonate 
or oxychloride. There is probably some acid 
or sea salt in the air. In itself, the green 
coating does not greatly affect the electrical 
properties of a continuous copper wire. But 
if the wire is joined as, for example, the 
wiring of a radio set or the connections of an 
antenna, the presence of green corrosion is a 
danger signal. The corrosion may penetrate 
the joints and destroy the electrical contact 
between the joined wires. 


Is it possible to repair a storage bat- 
tery that has been damaged by being 
“sulphated” ? 


Ir is wiser, if possible, to return the battery 
to the maker for repairs, being careful, of 
course, to remove the acid before shipping the 
battery. If this is impossible, try the fol- 
lowing procedure. First wash out the remain- 
ing acid with distilled water. Then add a 
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solution of caustic soda in distilled water 
(about 4 or 5 percent of the soda) and charge 
the battery slowly until the positive plate has a 
pronounced chocolate color. Then wash out 
the soda solution, add acid as usual, and go 
ahead as if the battery were new. But do not 
be much disappointed if this procedure fails 
to work. 


IV hy is it necessary to place an antenna 
at right angles to electric power wires 
that happen to be near it? 


STRICTLY speaking it is not necessary to do 
this. It will merely give you less interference 
from the power wires. All power wires act, 
really, as a sort of transmitting antenna. Radio 
waves go out from them constantly, just as 
they do from a station that is broadcasting. 
If your antenna is parallel to the wires the 
waves from them will be picked up strongly 
and may make a disagreeable hum in your set. 
If your antenna is at right angles to the wires 
the waves from them will be picked up much 
less strongly and will probably not bother you. 


Why do crystals “wear out” after a 
few weeks use so that you can no longer 
find a sensitive spot on them? 


No one knows for a certainty but it is prob- 
ably because a thin film of dirt or grease ac- 
cumulates on the surface of the crystal. It is 
known, for example, that touching the sur- 
face of the crystal with the finger may de- 
stroy its activity, doubtless because of the tiny 
smudge of grease which the finger leaves be- 
hind. It is known, also, that an occasional 
washing of a crystal with pure ether or pure 
alcohol will frequently improve its activity. 
Most kinds of crystals should not be washed 
with water. 


I notice on tracing out the wiring of 
my set that the circuit which includes the 
antenna and the ground does not seem to 
communicate at all with the other circuit 
in the set. Nevertheless the electricity 
seems to pass into the rest of the set 
somehow, for it works all right. How 
can this be? 


THIS often puzzles beginners in radio. The 
circuits are not connected by actual wire, as 
door-bell or electric-light circuits are. The 
connection 1s through the ether. The electric 
impulses in the antenna-ground circuit set up 
ether waves around the wires and coils of that 
circuit. These ether waves pass across to the 
wiring of the other circuit of your set and 
produce corresponding electric impulses in it. 
It is a good deal the same thing, on a much 
smaller scale, as the fact that ether waves sent 
out from the broadcasting station affect your 
set at a distance, the only connection between 
them being through the ether. 
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CONDUCTED BY ALBERT G. CRAIG 


When Your Batteries Run Dry 


WHEN your dry batteries have run 
down so far as to be useless, unscrew 
the small nuts that are used to fasten the 
wires to the terminals, before throwing 
the batteries away. These nuts or 
thumb-screws often come in handy just 
when you are looking for a nut and 
cannot find one: 
binding-post top and one of these meet 
the emergency. 

Also when your “B” batteries go dead, 

take off the Fahnestock clips, they will 
come in handy when you least expect it. 


A Short Cut in’ Wiring 

THERE is a new accessory, just recent- 
ly brought out, which should help the 
experimenter considerably in making a 
neat and efficient wiring job in a re- 
ceiving set. This 1s a new combination 
of connection wire and insulation which 
is similar to a wire over which has 
been slipped a piece of “spaghetti.” To 
wire up a set with this sort of wire all 
that is necessary is to cut the wire 
(with the insulation already upon it), 
bend it into shape and solder the ends. 

This eliminates many of the opera- 
tions necessary in using ordinary bus- 
wire and the varnished-cambric tubing. 


Why Try for DX Reception? 


THE most fascinating part of radio, 
for a while, is the reaching out for dis- 
tance, the “DX bug” it is called. 

But, for real enjoyment, sitting back 


sometimes you lose a 


in a comfortable chair and listening to 
a good local program, is the thing. 


Where Haste Means Waste 


Don’t get overenthusiastic, in laying 
out a new set, so that you rush some 
particular phase of the work or are 
tempted to put in some kind of make- 
shift part instead of waiting until you 
can obtain the correct one. 

Go ahead thoroughly and build the 
set exactly as specified, carefully check- 
ing and rechecking your work and be- 
ing sure of each step as you proceed. 
In this way you will be sure of success. 


Beware of Power Lines! 

Don’t run your antenna either over 
or under a power line. Either of them 
may break and fall across the other and 
cause you serious harm from electric 
shock, if you happen to be listening in 
at the time with the telephones on your 
ears. Keep the antenna wires well away 
from any power lines in your vicinity. 
This will also help you in obtaining 
clearer and louder reception. 


Where the Whistling 
Comes From 

DiscaRD your single-circuit receiver 
and use one that will give you better 
tuning and greater sensitivity, to say 
nothing of elimination of re-radiation. 
The single-circuit receiver is the worst 
offender in producing those interfering 
whistles. 
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HINTS FOR AMATEURS 


A First-aid Kit for Your 
Receiver 


A “FIRST-AID” kit for radio is pictured 
on this page. It is in use at the oper- 
ating room at station WEAF. This ts 
probably one of the reasons that this 
station is always on the job, with no 
serious “shutdowns.” 

The kit contains fuses of all descrip- 
tions and sizes, a screw-driver, pliers, 
wrenches, a circuit-testing outfit, etc.; 
all kept in a specific place. 

The radio fan would not need ex- 
actly this kind of equipment but there 
is a helpful suggestion contained in the 
picture. It says: “If the fan would 
keep all his construction tools and mate- 
rials on a kit-panel similar to the one 
shown, he would always know where 
to find his tools; they would always 
be accessible and in plain sight.” 

Most of the time spent in making a 
set, goes to looking for the tools: 
“Where is that screw-driver? Where 
did I put that drill? I can’t find those 
8-32 screws?” 

Did you ever say anything similar to 
this? 


A Tip on Antennas 

AN outdoor antenna picks up many 
more times the energy than is picked 
up on an indoor antenna, a loop, or on 
a ground wire. Almost any kind of 
receiver will work on an outdoor an- 
tenna, several kinds of sets will oper- 
ate on a short indoor antenna but few 
sets will work satisfactorily on a loop 
antenna. 

A regenerative receiver sometimes 
works very satisfactorily on an indoor 
antenna or on the ground alone. It 
does not generally give the proper re- 
sults on a loop. 

A radio-frequency set will work on 
almost any kind of antenna if there 
are enough stages used and the same is 
true of the super-heterodyne. 

For all general purposes an outdoor 
antenna is desirable, especially where 
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the reception of distant signals is a 
requisite. 


Use the Tube That Is Specified 


Use the tubes specified by the manu- 
facturer or the designer of the receiver 
you are using. Don’t expect to get as 
good results if you substitute some other 
kind of tubes. 

Radio sets, should be used with the 
proper tubes, just as automobiles should 
be used with the proper fuels and lubri- 
cants. You would not expect to get as 
good results with a gasoline car if you 
used kerosene in it. Of course, you 
might redesign the carburetor to take 
care of the change in fuel, and again, 
the radio set might be redesigned to 
work with another type of tube, but, do 
you know enough about the subject to 
do it? 

This is the question you should ask 
yourself before you make any rash 
changes. 


A first-aid panel that contains replacement 

fuses, screw-drivers, pliers and other neces- 

sary tools for repair work on a broadcasting 
transmitter, 
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Getting a Sample of the Heaviside 
Layer by Rocket 


OnE of the most interesting things that hap- 
pened at the last meeting of the American As- 
sociation for the Advancement of Science was 
a suggestion that came out in the course of the 
discussion of Professor R. H. Goddard's plan 
for a rocket powerful enough to escape from 
the earth’s attraction and go off alone into 
space; the suggestion is that a rocket of this 
sort might be used to get real information about 
the Heaviside Layer. 

In the last number of Poputar Rapio were 
mentioned the recent theories of Dr. Vegard 
and of Professor Lindemann concerning the 
composition of this Layer.* Dr. Vegard be- 
lieves that it is composed of solid particles of 
frozen nitrogen, a kind of nitrogen dust. Pro- 
fessor Lindemann prefers the idea that the 
Layer consists mainly of ozone. Other sci- 
entists incline to helium or hydrogen as the 
probable constituents of these uppermost levels 
of our atmosphere. 

The best way to settle this argument, so im- 
portant to the theory of radio, would be to get 
a sample of the Heaviside Layer and analyze 
the sample. This has always been considered 
impossible. The Heaviside Layer is supposed 
to be at least 50 miles above the earth’s sur face; 
some estimates place it as high as 200 miles. 
No balloon or airplane could hope to get as 
high as this; the present record, even for the 
small instrument-carrying balloons used by the 
Weather Bureau, being about 20 miles. 

But the Goddard rocket has no such limita- 
tion. When loaded with a high explosive like 
smokeless powder, the rocket may be made to 
attain almost any speed, even, Professor God- 
dard believes, the speed of about six miles a 
second which the astronomers calculate to be 
sufficient for a body to escape altogether from 
the earth’s attraction and never return. Cer- 
tainly a speed sufficient to reach an altitude of 
100 or 200 miles offers no insurmountable dif- 
ficulty. 


* “Dust in the Earth's Attic,” Popurar Rapro, 
vol. 5, page 299 (March, 1924), 
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Public interest in this rocket scheme seems 
to have centered principally around the idea 
of sending a rocket to the moon. This would 
be spectacular but useless, as the rocket could 
not come back. We would never even know 
that it had arrived. How much more use ful 
to send up a rocket to bring back the much- 
desired sample of the Heaviside Layer! 

A rocket could be built. Professor Goddard 
claims, to carry recording apparatus that 
would give a continuous record of the air pres- 
sure, of the electrical constants of the air, of 
the degree of ionization, even of the amounts 
of radiation of different kinds received from 
the sun at each mile of elevation. There could 
be, also, an apparatus which would automat- 
ically seal in and bring down to us a sample of 
the material; nitrogen dust or ozone or helium 
gas or whatever it really is, that constitutes the 
atmosphere at the highest point reached. 

A telescope trained on the rocket as it rose 
would give us the constants of its flight and 
enable the prediction of its probable place of 
return. A parachute would bring it down safely 
and some kind of automatic signal would an- 
nounce its return and enable the waiting sci- 
entists to fmd it immediately and to recover 
for laboratory examination the precious freight 
of scientific records and samples that it would 
bring back to us. It might be possible, even, 
to have the rocket report by radio each second 
dur ing its flight. 

Professor Goddard is a scientist of distinc- 
tion. His plans are said to have the approval 
of the American Association, of the Smith- 
sonian Institution and of the National Research 
Council. The proposition is no cracked-brained 
scheme of a fanatic, but is a serious and prac- 
ticable scientific project. It is said that the 
only difficulty is funds; the sum of $5,000 has 
been mentioned. This seems small to stand in 
the way of so important a research but it must 
be remembered that scientific institutions are 
never rich. 

Any radio fan who can afford to spend a 
few thousands for the benefit of radio science 
cannot do better than write to Clark University 
and get in touch with Professor Goddard. 


406 


IN THE WORLD'S LABORATORIES 


Everything You Need to Know 
About Vacuum Tubes 


THE vacuum tube has become of so much im- 
portance in all kinds of scientific investigations 
as well as in radio that the National Research 
Council arranged some time ago for the prepa- 
ration of a treatise on the properties and uses 
of this extraordinarily useful new device. The 
result, from the pen of Mr. Robert W. King,* 
has now appeared as a separate publication, in 
advance of the complete manual contemplated 
by the Council and which is to include accounts 
of other research instruments and methods as 
well as of the vacuum tube. 

The report is a comprehensive and clear sum- 
mary of all the important properties and uses 
of vacuum tubes. The characteristics of tubes 
are discussed, with examples; as are also the 
use of the tubes as amplifiers, modulators and 
detectors; the construction and properties of 
vacuum-tube oscillator circuits, and a number 
of minor uses of tubes, such, for example, as 
their employment in safety devices for power 


*“Thermionic Vacuum Tubes and Their Applica- 
tions, by Robert W. King. The Bell System Tech- 


nical Journal, vol. 2, pages 31-100 (Oct., 1923). 
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circuits and in the ionization manometer for 
the measurement of very small gas pressures. 

The paper is itself a summary and is ade- 
quately condensed. It is useless, therefore, to 
attempt to summarize it further. Every radio 
engineer should own a copy of it, and both Mr. 
King and the National Research Council are 
to be congratulated on making it available to 
the radio public. 


Does Bad Iron Inside the Earth 
Help to Cause Fading? 


Every radio amateur knows that bad iron in 
the cores of his transformers will make trouble. 
If the magnetic properties of the cores are 
uneven or variable the transformers will not 
behave properly. 

Possibly something of the same sort is going 
on inside the earth. The suggestion is made by 
Mr. F. Kiebitz, an engineer of the German 
Governmental Telegraph Service, in a recent 
article on the transmission of waves used for 
radio telegraphy.* 

* “Propagation Phenomena and Disturbances of 
Reception in Spark Telegraphy,” by F. Kiebitz. Jahr- 


buch der drahtlosen Telegraphie und Telephonie 
(Berlin), vol. 22, pages 196-203 (November, 1923). 


TAKING THE BERTILLON MEASUREMENTS OF A VACUUM TURE 
Each type of vacuum tube has its own special characteristics, as definitely its own 


as are the measurements of a criminal. 


To determine these characteristics the 


oscillograph is used; this mstrument is here shown in operation in the hands of 
Mr. J. C. Aceves of Columbia University. 


408 POPULAR RADIO 


Kadel & Herbert 


DE : 

N Mar el TOURNIER 
Consirut 

M Cobre! GAVE AU 


THE NEW ORGAN BUILT OF VACUUM TUBES 


This novel musical instrument, exhibited recently at a radio exposition in Paris, 
produces music from vacuum tubes, after the manner described by Dr. Lee De 


Forest in Porcar RADIO back in November, 1922. 


definite musical note. 


Each tube ts tuned to give @ 


The keyboard operates these tubes just as an organ key- 


board opcrates the reeds or pipes of the organ. 


It is known, says Mr. Nichitz, that the earth 
has an iron core. Electric currents and elec— 
tric charges exist in the atmosphere and in 
the part of the earth that we call the crust, 
which surrounds the iron core. We live on 
the surface of a globe that may be considered, 
from the electrical standpoint, as a vast iron- 
core transformer the core of which has been 
made, not of carefully selected iron as the 
cores of radio transformers are, but of any 
old iron that happened to be about. We do not 
even know what kind of iron it is. 

From his own studies as well as from the 
numerous investigations of other engineers, Mr. 
Kiebitz concludes that many of the disturbances 
shown by long-distance radio waves must orig- 
inate in some world-wide cause; presumably 
some disturbance in the atmosphere, in cosmic 
spaces outside the earth, or, he adds, in the 
earth’s interior. This third possibility does not 
seem to have been considered sufficiently by 
radio engineers. It is known that many varie- 
ties of iron, when placed in a variable magnetic 
field, do not respond to the field in accordance 
with any simple law. Both the magnetization 
of the iron by the field and the reverse action 
of the iron in modifying the field are quite 
complicated. 


“The earth possesses,” Mr. Kiebitz continues, 
“a magnetic field which experiences continual 
changes. Masses of iron in the earth’s interior 
or in the crust will suffer, therefore, continual 
alterations of their magnetism. We do not 
know much about the iron masses of the earth, 
but by a study of those electromagnetic dis- 
turbances which occur simultaneously over a 
large part of the earth’s surface, we ought to 
be able to discover whether or not these dis- 
turbances may he due to magnetic reactions 1n, 
or from, the iron parts of the earth’s interior.” 


Measuring Starlight with a Radio 
Amplifier 


THE latest achievement of General Ferrié, 
the distinguished head of the Communication 
Service of the French Army, in his experiments 
on the scientific uses of radio is the measure- 
ment of the light that comes to us from a 
single star.* Faint as is this tiny ray it will 


*“The Amplificatoin of the Current from Photo- 
electric Cells and Its Applications,” by G. Ferrié, R. 
Touaust and R. Mesny. Comptes Rendus de la 
“trademte des Sciences (Paris), vol. 177, pages 847- 


840 (Nov. 5, 1923). 
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affect very feebly the emission of electrons from 
a tiny plate of metallic potassium in a vacuum. 
Such a plate constitutes the most delicate kind 
of photo- electric cell. When the ray of star- 
light enters such a cell it causes a tiny elec- 
tric current. 

General Ferrié's apparatus for the amplifi- 
cation of this feeble current involves a special 
design of vacuum tube the grid of which has a 
very low capacity, and also an arrangement by 
which a rotating split-disk alternately cuts off 
and lets through the light from the star. These 
interruptions of the light produce an audio- 
frequency note in the photo-electric cell circuit. 
The impulses are then fed into a train con- 
sisting of an audio-frequency transformer, three 
amplifier tubes, a modulator tube and a final 
amplifier tube. The result is an amplification 
(in terms of energy) of more than a million 
times. 


A Gas Flame as an Amplifier 


THE fact that flames contain free electrons 
is well known to all radio experimenters. Ac— 
cording to the familiar story, it was this fact 
that led De Forest to the invention of the 
three-element vacuum tube. 

The fact has now been applied by Dr. E. V. 
Appleton to the construction of an amplifier 
which is novel and which will appeal to many 
amateurs whose minds have an experimental 
twist.“ The usual three electrodes of a vacuum 
tube are inserted in the flame of a gas burner 
of the type used by chemists and called a 
Bunsen burner. 

The electrode corresponding to the plate is 


„A Novel Amplifier,” by E. V. Appleton, Popular 
Wireless, vol. 4, page 559 (December 8, 1923). 


2D 
— 
— 
oe 


LABORATORIES 409 


a straight wire of platinum or other refractory 
metal inserted in the lower part of the flame. 
The filament electrode is another wire, the tip 
of which is bent vertically upward. The grid 
is a small wire spiral surrounding the filament 
electrode. A little sealing wax applied to the 
tip of the filament wire and allowed to burn off 
increases the number of electrons in the flame 
and betters the operation of the device. 

This arrangement behaves, says Dr. Apple- 
ton, much as does an ordinary amplifying tube 
except that the electrons in the flame are fewer 
and accordingly the maximum filament-to-plate 
current is less. The number of electrons can 
be increased, however, by feeding certain ma- 
terials, for example sodium, into the flame. 
The device is not a present rival of the vacuum 
tube but experimentation with it has interesting 
possibilities. 


Will We Have the Radio 
Phonograph? 


A rossfRLIE new application of radio has been 
suggested by a French radio engineer, Mr. E. 
Pepinster, in the form of a revival of the well- 
known but commercially unsuccessful invention 
of the telegraphone.* This instrument, in- 
vented years ago by the famous Danish engineer 
Poulsen, was a device for recording speech or 
other sounds by means of a magnetic record 
made on a wire of steel or iron running be- 
tween two spools. It proved in practice to be 
less satisfactory than the familiar mechanical 
phonographs in which the record of the sound 
is made in the form of minute indentations in 


The Phonograph of the Future.” by E. Pepinster. 
Radto-Flectricité? (Paris), vol. 4, pages 475-476 (Nov. 
1, 1923). 
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THE HOOK-UP FOR THE GAS-FLAME AMPLIFIER 


This shows how the flame of a Bunsen burner may be connected toa standard radio 


circuit. 


The flame is shown at the right. 


The platinum spiral G operates as the 


grid. The bent wire F is the filament and the straight wire P takes the place of 
the plate. 
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Der Radio Amateur, Berlin 


A GERMAN DESIGN FOR A UNIVERSAL RADIO TESTING BOARD 


These coils, variometer, transformers and condensers are equipped with metal lugs 

that fit the gaps between binding posts on the board shown below. It is casy to 

hook these lugs under the posts and thus insert into the circuits on the board 
whatever coil or other instrument you want to use. 


Der Radio Amateur, Berlin 


THE FIXED PART OF THE GERMAN TESTING BOARD 


The two tube sockets, the sliding resistance and the milli-ammeter are fixed perma- 

nently to the board, together with the binding pasts for attachment of the inter- 

changeable instruments shown above. The binding posts at the bottom of the 
board are for the attachment of the battery leads. 
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the bottom of a groove on a disk or cylinder 

When the telegraphone was new and on trial 
there was no such thing as a vacuum-tube 
amplifier, If there had been, says Mr. 
Pepinster, the Poulsen device might have proved 
more successful than it did. He suggests that 
the telegraphone principle, combined with mod- 
ern amplitiers both for recording and for re- 
producing, deserves a new trial. 

That American inventors are working along 
a somewhat similar line is evidenced by the 
patents of Carlsor and Hanson noted in the 
“With the Inventors“ Department in Poru- 
1. AR Rapio for March. But these patents do 
not contemplate, apparently, the use of the 
telegraphone as a substitute for the phonograph. 
That is just what Mr. Pepinster does contem- 
plate. It may be, he thinks, that the helping 
hand of radio will enable this old invention to 
do just what its inventor hoped, that is to 
displace the disk phonograph from popular 
favor. 


Catching Salt Molecules with a 
Vacuum Tube 


THE vacuum tube is invading the chemical 
laboratory. Scientists at the Worcester Poly- 
technic Institute had need recently of a very 
delicate method for measuring the exact 
amount of common salt in very weak solu- 
tions, solutions containing only about one 
part of salt in some 40,000 parts of the solu- 
tion. The ordinary chemical methods were 
not sufficiently precise for this. The mole- 
cules were too few to be caught. 

It occurred to someone to use a vacuum- 
tube amplifier. It was tried. It worked, and 
added to the resources of the analytical chem- 
ist one of the most accurate and delicate tools 
yet discovered in this field.* The tube is 
used to amplify and thus to indicate on a 
galvanometer the very shght change of elec- 
tro-chemical condition in the solution that 
occurs as the small trace of salt in it com- 
bines with a known solution of silver chloride 
added drop by drop. 

It is predicted that this way of following the 
progress of a chemical reaction is likely to 
prove useful in many chemical processes, not 
only in laboratory work but in the larger- 
scale operations of chemical plants. The 
wonder-working tube will soon be, we predict. 
as common in industry as the thermometer and 
the pressure gauge are now 


A Universal Radio Set for Tryirg 
Out New Hook-ups 


So many new circuits and modifications of 
old circuits are proposed each month that the 
experimenter who wishes to try all of them 
finds it increasingly convenient to provide him- 
self with a universal receiver mounting that can 


*D F. Calhane and R. E. Cushing. An Appli- 
cation of the Vacuum Tube to Chemistry.“ Indus- 
tra and fneincering Chemistry, Vol. 15, pages 
1138-1120 (November, 1923). 
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be re-connected quickly and easily to fit almost 
any possible combination of circuits. 

One mounting of this kind that seems more 
convenient than most :s described in a recent 
article by Paul Oard*. It consists of one vario- 
coupler, two variometers, two variable con- 
densers, one  three-honeycomb-coil mounting, 
three tube sockets, one potentiometer, one 
rheostat and one unit consisting of a detector 
and two stages of audio- frequency amplifica- 
tion. All these instruments are mounted firmly 
on a base-board, sutticient space being left be- 
tween the instruments to permit wires to be 
run from one to the other in any desired way. 
There is sufficient space, also, to permit the 
insertion of fixed condensers, grid-leaks, and 
other small accessories, wherever desired. 

To test out a new circuit with this board 
all that is necessary is to run bus-wire or flex- 
ible connectors between the proper terminals. 
There is no need to hunt up apparatus, figure 
out how to place it and then mount it on a 
panel, only to tear it all down again as soon as 
the test has been made. 

While other experimenters may desire to 
add additional instruments to the ones used by 
Mr. Oard, or to modify his selection in other 
ways, the general idea of a universal test board 
flexible enough to permit the quick and con- 
venient assembly of almost any radio circuit 
is one that will appeal to every amateur who 
likes to try out things for himself. 


Broadcasting Lengthens Its Ear 


Tue ear of the broadcasting station is its 
microphone. The transmitter can send out only 
what the microphone can hear. That is why 
so large a proportion of the programs that 
are broadcast originate right in the studio of 
the station, where “mike” is most perfectly 
at home. 

But there has arisen, more and more, a de- 
mand for a microphone that can leave home 
occasionally and go off on short notice to any 
theatre or concert hall or church where some 
material worth broadcasting .s to be picked up. 
This demand has now been met by the portable 
radio-relay equipment devised and used at sta- 
tion WGY at Schenectady, New York. A 
small portable transmter “as been mounted on 
an awtomobile. This can be sent anywhere 
quickly and the microphone attached to it can 
piek up any available material. Then, the 
portable transmitter sends this material, on a 
short wavelength, the necessary two or three 
mis to the main station of WGY. There it 
is picked up by a receiver, translated to the 
-egular WGY wavelength and re-broadcast to 
the station’s listeners. 

The advantages of this system are that it 
does away with the necessity of telephone wires 
between the broadcasting station and the outside 
locations of its microphones. Such wires are 
not always to be had conveniently and they 
introduce, also, some well-known electrical 


* “A Radio-circuit Testing Board.” by Paul Oard. 
Radio (San Francisco), vol. 6. page 18 (January, 
1924). 
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troubles in the way of distortion. Eighteen 
months ago when PopuLAR Ranio arranged the 
first broadcasting of the Lewisohn Stadium 
Concerts in New York one of the chief diff- 
culties was that of obtaining a = satisfactory 
telephone line from the Stadium in upper New 
York City to station WJZ, then located in 
Newark, New Jersey. : 

The new system does away with all this wire 
trouble and we may be sure that it will spread. 
Indeed a similar experiment is reported in 
London, where programs from the Old Vic 
Theatre are now being sent by a short-wave 
transmitter installed at the theatre to a receiver 
at 2LO, from which station they are re-broad- 
cast to the country. 


Pulling Electrons Out of Metal 
with 200,000 Volts 


THE escape of electrons from a heated fila- 
ment, which constitutes the source of electrons 
in all vacuum-tube devices, is something which 
ought to take place, in some degree, even 
at lower temperatures. The heating of the 
filament merely facilitates the escape of the 
electrons. 

This idea has been confirmed by experiments 
by Dr. R. A. Millikan (the man who first 
isolated the electron) and Mr. C. F. Eyring, at 
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the California Institute of Technology.“ By 
exposing ordinary metal surfaces to electric 
fields as high as 200,000 volts they found it pos- 
sible to pull a measurable number of electrons 
out of the cold metal. 

It would be possible, no doubt, to construct a 
radio detector that would operate thus without 
a heated filament, using a plate-to-filament po- 
tential of 200,000 volts or more. The practical 
difficulties of such high voltages would far 
outweigh, of course, the advantage of dispensing 
with the hot filament, but the experiment is 
interesting because it confirms the idea that 
electrons can escape from filaments even in the 
cold. As the scientists come to understand more 
and more completely the way in which the elec- 
trons are held in metals and discharged from 
them there is promise, we believe, of securing 
cold filaments which will operate at voltages 
within the practicable range. 


The Mysterious Effects of Light 
on Crystals 


A NOTE in Porvrar Rapio several months 
ago mentioned the fact that strong light, espe- 
cially sunlight, alters the behavior of crystal 
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& paper before the American Physical Society, 
September 8. 1923; abstracted in the Physical Re- 
view, vol. 22, page 525 (November, 1923). 
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From a photograph made for PorULANn RADIO 


TELLURIUM 
sa CRYSTALLINE 
STRUGTURE 


METAL ©- 


THERE ARE MORE ELECTRONS IN THIS CRYSTAL THAN THERE ARE 
BRICKS IN NEW YORK CITY 
When we know how all these electrons move about inside such crystals we may be 
able to solve the many mysteries in the behavior of tellurium as well as of the 
other substances uscd for radio crystals. 
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AN UNUSUAL ANTENNA FOR AUTOMOBILE RADIO 


This motor omnibus, recently constructed in England, makcs use of a cage antenna 
which ts said to give more reliable reception than the single-wire or loop antennas 


that are commoner in the United States. 


Busses like this did good service in Eng- 


land during the recent railway strike. 


detectors whenever the light is focussed on 
the surface of the crystal during the reception 
of signals.* The cause of this curious fact is 
entirely unknown, as are so many other causcs 
that underlie the operation of our familiar 
combination of a galena fragment and cat- 
whisker. 

Now comes Mr. Paul H. Geiger, of the 
Physics Department of the University of Michi- 
gan, with still another effect of light on the 
electric properties of crystals; another mystery 
for the crystal theorist to puzzle over. 

It has been known for some time that the 
electrical conductivity of a crystal was altered 
(under some conditions) whenever a strong 
light is allowed to fall on the crystal. Mr. 
Geiger set out to investigate this effect with 
crystals of the mineral argentite, which is a 
sulphide of silver analogous to galena, the 
latter being the corresponding sulphide of lead. 

Mr. Geiger found, as he expected, that the 
conductivity of the argentite crystals was 
affected by light. But he found something 
else: something entirely new and unexpected. 
This was the production, inside the illuminated 
crystal, of an actual electromotive force. In 


Porul Ax RaDio for January. 1924. page 83. 

t Spectro - photoelectrical Effects in Arsentite.“ 
by Paul H. Geiger. 1 oad! Review, vol. 22, pages 
461-469 (November, 1923). 


some manner the crystal, or something in it, 
acts to convert a part of the energy of the light 
into electricity, just as a dynamo converts me- 
chanical power into electricity. With a light 
of 600 candle power at a distance of 1 meter 
from the crystal the electromotive force pro- 
duced was as much as .013 volt. 

It is improbable, of course, that an effect so 
small as this (in volts) can ever be employed 
for the useful conversion of light energy into 
electric energy. hat is not its promise of im- 
portance. The real promise hes in the chance 
of better insight into what really goes on elec- 
trically inside a crystal. 

All of these electric and photo-electric prop- 
erties of crystals—the light-detecting property 
of selenium, the emission of electrons when 
light falls on a metallic surface, the pressure 
effects which are responsible for the “talking 
crystals,” even the familiar but mysterious be- 
havior of the crystal as a radio detector—all 
these are related, we cannot doubt, to the 
properties of the electrons in the crystal. 

It is these electrons which are sensitive, in 
some way, to the ether waves, both to the ether 
waves of radio and to the much shorter waves 
of . 

No field in all physics offers a greater prom- 
ise of important discoveries, both in theory and 
in commercial practice, than does this one. 
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CONDUCTED BY KENDALL BANNING 


Herr vour neighbor. If you have discovered any little Kink that helps to eliminate 
trouble in your radio apparatus, or if while experimenting with the connections of 
your set you should run across some interesting phenomenon, or if you should dis- 


cover some new hook-up that gives better results—send it to the “Listening In“ page. 


A Tip for Saving Your 
Vacuum Tubes 
ERE is a practical hint from a fan 
in Sumner, Illinois, who reports 
that it is being observed to advantage 
by the listeners of his town: 


Many radio users wire their sets so that a 
single battery switch cuts off both the loud- 
speaker field current and the tube filament 
current. When this switch is opened the fila- 
ments are left connected across the field ter- 
minals of the loudspeaker, and the discharge 
from this field throws a strong surge of cur- 
rent through the tubes—which is harmful. 
This is particularly harmful with the new 
low-filament-current tubes. 

Look at your tubes when properly lighted, 
snap off your switch, and you will see that 
they flash up brightly for an instant. This 
is dangerous. You can avoid it by using 
separate switches to the loudspeaker field and 
to the filaments. The filament switch should 
be opened first. 

—C. C. ScHUDER 


Are Clouds a Source of Statice 
HE recent discussion in POPULAR 
Rapio about the especial prevalence 

of static in the neighborhood of the 

mountains of Mexico brings this letter 
from a sea-going operator who thinks 
that the cloud banks over these hills may 
have something to do with it. He writes: 

I am aboard a ship about 850 miles south 
of San Diego and am, therefore, in a position 
to give some dope about this problem. The 
static is a good deal stronger on the higher 
frequencies (600 meters) than it is around 

15,000 meters. I do not know how to explain 

this. Of course, it is heaviest at night but 

it is fairly strong tn the daytime also. 
At this time of the year (winter) it is not 


so objectionable as during the summer months. 
I was here in April and in October, and it was 
so strong during the latter period that the 
tubes on the receiver actually choked. At times 
small sparks could be seen jumping around on 
the antenna switch. The mountains on the 
Mexican coast are not exceptionally high, but 
neither are they exactly mole-hills. In some 
places they are visible sixty and seventy miles 
at sea. 

As to the point that the locality is not espe- 
cially afflicted with thunderstorms I beg to 
differ. Of course, these disturbances are not 
so prevalent during the winter months, and 
they are not encountered so much. fifty miles 
off the coast. But on a summer’s night the 
lightning can be seen playing continuously over 
the mountains, and you may be sure this works 
considerable havoc with the radio. 

It seems to me that this static has some 
relation to the clouds that are common in the 
vicinity of the Mexican mountains. On a 
clear day a thick bank of cloud will be visible 
above their tops and in no other place. Ac- 
cording to the theory of electrical discharges 
between clouds and from clouds to the earth, it 
seems that we are approaching the solution ot 
the mystery. 

If this is really the solution of the mystery 
the next thing to do is to invent something 
to disperse those clouds. How would it do 
to warm up the sides of those mountains with 
artificial heat? Has anyone a suggestion of 
how this might be accomplished ? 

—Frep Rosesury 


How Mountains Affect 
Radio Reception 

ERE is a radio operator who is an 

officer in the U. S. Navy: he has 
some ideas along the same lines as those 
of Mr. Rosebury, but he has observed the 
same relation between static and clouds 
in other parts of the world as well: 


414 


LISTENING IN 


From personal observation 1 believe that I 
have a possible solution of the Mexican static 
problem. The static that becomes bothersome 
along in the middle of the afternoon, especially 
during the summer months in the temperate 
zones, is nearly always directional and comes 
from the direction of the coastal ranges. For 
ships off the east coast the direction is west- 
ward; off the west coast the direction is the 
eastward. This comes up in the middle of the 
afternoon and dies down about midnight or 
shortly before. 

I have also observed, while off the coast of 
the Philippine Islands, that the same kind of 
Static invariably became noticeable at approxi- 
mately the same time when the sea breeze 
springs up in the middle of the afternoon. At 
the same time banner clouds appeared on the 
higher peaks of the coastal ranges. 

For a number of months during 1917-18 I 
was an operator on a United States warship 
doing patrol duty just outside of Manila Bay 
and I took particular notice of these facts: 
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1. There usually was no static when there 
was no sea breeze. 

2. The regular afternoon static did not occur 
until shortly after the sea breeze started 
to blow. | 

3. The direction of this static was always 
from the high peaks of the coastal range. 

These facts will easily account for the after- 
noon and evening static that occurs regularly 
during the summer months. It is caused by 
the condensation of the moisture in the warm 
breeze when this breeze strikes the colder peaks. 
This torms a mist and a steady static discharge 
from the particles of moisture in the mist to 
the peaks and to the banner clouds in contact 
with them. 

Another instance of the relation of winds to 
static is the Kona, a well-known wind in the 
Hawaiian Islands. This wind blows for several 
days at a time and causes static so strong that 
stations near the Islands can receive only with 
great difficulty while these Kona storms prevail. 

—R. J. OSTRANDER 


“THE CHEERFUL LUNGER” RECEIVES 42 STATIONS IN A DAY 


Mr. H. R. Thompson, during the past six months of a serious illness, at Lake Placid, 

N. Y., has developed into an ardent radio fan, who has become known to the an- 

nouncers of the principal broadcasting stations through his letters in which he signs 

himself “The Cheerful Lunger’: many of the replies that he receives, indeed, are 

addressed with that title! He spends his time collecting DX records, and claims that 

the mental encouragement resulting from his interest in radio has been largely 
responsible for his rapid improvement in health. 
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How to Cure the Radio Ear” 


NEW affection of the ear is be- 

ing reported by some radio fans, 
who sit for long periods at their receiv- 
ing sets. It is called the “radio ear’; 
it is accompanied by noticeable pains in 
the auditory appendages even when not 
listening in. What it is and how to 
cure it is told as follows: 


Sometimes the “radio ear” takes the form of 
sharp, shooting pains in the head near the ears; 
this causes fears of possible abscesses or other 
serious afflictions. Upon consultation, ear 
specialists usually say that the remedy is easy 
and fairly sure. 

“You are a radio fan?“ they ask. “You 
spend a good portion of your time with your 
headphones on?” 

Upon receiving replies in the affirmative, the 
doctors say: “When you go home loosen up 
on your headphones; the spring is too tight 
and presses on some of the nerves of your ear.“ 
“Just like some forms of spectacles,” they will 
tell you. “Your head set is undoubtedly causing 
the pains; relieve the excessive pressure and it 
will disappear.” 


International 


A HANDFUL OF BROADCASTINGS 
A crystal set in a tack barrel ts one of the 
novelties that were exhibited at a recent radio 
Show. The set was made by the young stu- 

dents of a public school. 


One assurance is given of a benefit from 
radio head sets, however; youths of this 
generation are not so likely to have as protrud- 
ing ears as some of their older brothers. All 
youngsters who sit for as much as three hours 
a day with their headphones clamped over their 
ears will grow up with close-fitting ears—at 
least so some experts believe. Mothers who 
formerly tied back their offspring’s ears to 
prevent protruding will be saved that worry if 
they provide their children with radio receiving 
sets and headphones. 


A Receiver That Eavesdrops on a 
Party Line 


FAN in Bondhead, Ontario, has 

discovered that his radio receiver 
gives him everything that passes over 
the telephone wires near his house. 
Doubtless the low capacity and high in- 
ductance that characterize a circuit 
when tuned to short waves give him an 
inductive coupling with some nearby 
telephone wire. He writes: 


While testing a single-circuit regenerative 
set with two stages of audio-frequency ampli- 
fication, I happened to try the lowest wave- 
length of which the set was capable, when I 
heard voices engaged in neighborly gossip and 
discovered that I had tuned in conversation 
from the local telephone party line. Further 
tests brought in conversations from still other 
party lines, and what sounded like the opera- 
tion of a large tclephone exchange, with the 
ringing-in and plugging-in of calls. I find that 

can consistently get anything on our own 
line, and sometimes on other lines. When my 
telephone bell rings I can hear it in the phones. 

I am about seven miles away from the small 
party-line telephone cxchanges and forty miles 
from the large Toronto exchanges, such as I 
believe I can hear at work. My radio set is 
about twenty feet away from the telephone and 
in another room. The telephone ground is 
some fifty feet from the radio ground. One 
party line from which I picked up conversa- 
tion has no connection with ours, belonging to 
another company. It runs past the house across 
the street. My antenna is fifty or sixty fect 
from the nearest telephone line. 

I have an umbrella type antenna on the roof, 
also an inside antenna strung just under the 
roof upon the rafters in the attic. The inside 
antenna gives the telephone conversation much 
better than the outside antenna. My explana- 
tion for that 1s that the inside antenna is strung 
parallel with the telephone wires which run 
past the house outside. 

I had a local telephone man in listening to 
the radio demonstration of party-line telephone 
conversation, and he gave it as his opinion 
that the telephone system was grounded some- 
where, and that I was getting it through the 
ground, This will not hold, however, as I de- 
tached the ground wire and still the telephone 
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Ficure 1: The wiring diagram for an impedance-coupled, audio-frequency ampli- 


fier. 


conversations could be faintly heard. When 
the antenna was detached, and the ground left 
on, the results ceased completely. 

The other evening, using two stages of audio- 
frequency amplification and a standard vari- 
ometer set, I got loud results without either 
antenna or ground. Upon another occasion, I 
placed a single-circuit regenerative outfit on top 
of a standard variometer one with only the 
batteries connected to the upper set and with 
the regular connections to the lower set. I 
could tune in anything on the upper one. 

Believe me, if radio means that one can 
listen-in on the telephone party line without 
running the risk of getting caught listening at 
the telephone, there is bound to be a tremen- 
dous radio boom in the rural districts. As an 
attraction, the best broadcasting cannot com- 


pete with this. l 
—Rev. A. W. Hone 


A Home-made Choke-coil Audio 
Amplifier for $10.00 


EW radio enthusiasts are aware of 
the possibilities of choke-coil ampli- 
fiers, yet this type of amplifier costs less 
to construct than one that is transformer- 
coupled. It is also easier to wire up, 
and if it is well constructed, it will give 
very fine results, both in volume and 
clarity of tone. At least that is what 
amateur 1-ACA has found during about 
nine years of experimenting with ampli- 
fiers of all kinds. He writes: 
Ford ignition coils make excellent choke 
coils for this purpose and discarded Ford coils 


generally may be purchased at any garage for 
a few cents. The main point to remember 


The coupling impedances LI and L2 are Ford ignition coils. 


when buying one of these used coils is, that 
the secondary winding must be unbroken and, 
of course, the iron-wire core must be intact. 
The primary winding is not used and may be 
left as it is. If a used coil it not to be had a 
new one may be bought for $1.75, which is 
somewhat lower than the price of a good 
amplifying transformer. 

Below is a list of the material required to 
construct a two-stage choke-coil amplifier: 


2—Tube sockets at 35 cents each... $ .70 
R1 and R2—Rheostats at 75 cents 


7 soe e eget 1.50 
LI and L2—Ford coils (new) at 

$1.75 fn oes 50 
1— Panel, size 8 inches by 6 inches. 75 
C2 - rid condenser (. 002) 285 
C3—Grid condenser (. 003) 25 
Ci —Shunt condenser (.001)....... 25 


6 - Binding posts at 5 cents each. 30 


R3 and R4—Grid-leaks, 2 meg- 
ohms at $1.00 each............ l 
Wire for connections and sundries.. 50 

Total r 88 $10.00 


By using but one rheostat to control the 
filament current for both tubes the cost can 
be slightly decreased without detriment to the 
set. 

In the diagram (Figure 1) it will be noted 
that a small fixed condenser of .001 mfd. is 
shunted across the secondary winding of the 
first choke coil. On succeeding stages this 
condenser is not required. 

I find that on the second stage two chokes in 
series will provide a slight increase in signal 
strength. The addition of this extra coil on 
the first stage makes no noticeable difference in 
the reception. Note also that grid condensers 
are used on all the tubes. These are necessary 
to keep the high voltage DC. from the “B” 
battery off the grids of the tubes. 

—LESLIE A. Dinsrury 
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Will We Have An “American 
Radio Time” Standard? 


O many fans have trouble in inter- 
preting the times of radio schedules 
for stations located in distant time zones 
that this suggestion of a La Plata, New 
Mexico, enthusiast is interesting be- 
cause it points out a possible solution: 


At present three different “times” need to 
be taken into account by the majority of radio 
receivers in the United States—the times of 
three of the “standard time zones” into which 
the country 1s divided. The times of different 
stations differ and any error in the identity of 
a station causes misunderstanding as to the 
time of future announcements. 

After railway consolidation had extended 
the operations of the single railway units there 
was a similar difficulty which was relieved by 
the system of standard time zones now in use. 
One standard time would be still better for 
radio use. The following seem to be rea- 
sonable suggestions: 
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THE CUBAN PRESIDENT 
ADDRESSES HIS PEOPLE 


When Alfredo Zayas, the head of the Repub- 
lic of Cuba, talks into the microphone in- 
stalled in his office by the Cuban Telephone 
Company of Havana, his votce is broadcast 
over his entire country—and laps over onto 
several other countries as well. 


POPULAR RADIO 


1. Let Central Standard Time (the time of 
Chicago and the middle west) be known here- 
after as “American Radio Time.” If all radio 
stations use this time it would soon extend to 
both American continents and to adjacent 
waters. 

2. All radio announcements should be made 
in this time, thus: President Coolidge will 
speak on April sixteenth at 8:30 P. M., Amer- 
ican Radio Time, wavelength 360 meters.” 

If this plan were adopted, a wide use of 
radio time would probably follow in general 
business for telephone appointments and the 
like between distant cities. Another natural 
extension of the idea would be “Pacific Radio 
Time,” which would be the time of the Inter- 
national Date Line, 180 degrees Longitude from 
Greenwich. Perhaps, finally, we would have 
“India Radio Time” for the time of 90 degrees 
East Longitude. This would have the same 
clock reading as American time, but would 
be A. M. when the American time was P.M., and 
vice versa. 

Throughout the world there would be, then, 
only two clock readings for a given instant 
in radio time. The hour hands would be six 
hours apart. The minutes and seconds would 
be the same everywhere. 


—Harrison H. Brown 


Wiring a House for Radio 


O many fans are arranging to provide 
radio concerts all over the house 
that the suggestions of this Long Beach, 
California, amateur will strike a popular 
chord: 


As I wanted to have radio in the different 
rooms of my house, I ran insulated wires under 
the floor of the house, attaching them to in- 
sulators wherever necessary, and providing 
outlets in my den, in one bedroom, and in our 
living room. 

For each outlet I ran the wires to a regular 
two-prong jack, fastening the jack to a piece 
of bakelite about two inches square. I inserted 
this jack in the floor, the receiving end upward. 
Thus, the wires could be attached conveniently 
to the points of the jack underneath the floor. 
From each jack, a pair of wires run to my 
radio table to which they are attached by a 
plug with a surplus of about 3 feet of wire. 

When I want to receive in any particular 
room, I tune the set properly and then plug 
in, at the set, the wires for the room that I 
want to connect. Then I take my loudspeaker 
into that particular room and plug it in. The 
line loss is so slight that you cannot notice it, 
even in one of the rooms the distance to which 
is over forty feet. 

This gives you radio where wanted with 
no long wires to trip over when walking about. 
During sickness in our home last winter we 
had programs right in the sickroom and it 
was great. 

—Horace G. HAMILTON 


Ir you are getting good results with your receiving set, tell your fellow-readers of PoPULAR 
Rano how you get them. Give the call letters of the stations you hear, the locations of them, the 
type of apparatus that you are using and How You Are Usine It. 


HAYNES CIRCUIT IS PRAISED 

“I wave been using a single-c:rcuit tuner, 
but I tried the Haynes circuit which you pub- 
lished in September and find that it is every- 
thing you claimed that it was,” writes A. J. 
Thompson of Memphis, Tenn. “I find the set 
more sensitive than the single-circuit tuner 
and absolutely free from body capacity. 

“One night last week I listened to sixteen 
stations. I get WGY of Schenectady, N. V., 
on the loudspeaker so that it can be heard all 
over three rooms.” 

Other stations he hears, using dry-cell tubes 
and two stages of audio-frequency amplifica- 
tion, are PWX of Havana, Cuba; WEAF, 
New York City; KDKA, Pittsburgh, Pa.; 
WWJ, Detroit, Mich.; WDAP, Fort Worth, 
Tex., and KYW, Chicago. He listened to 
KH), Los Angeles, Calif., on three consecu- 
tive nights. 

* * +> 
FIFTY STATIONS ON A CRYSTAL 

ArtHur Hatt of Oakland, Calif., reports 
hearing a total of 50 stations on a home-made 
crystal receiving set, 21 of them more than 
300 miles away. He uses a two-slide tuning 
coil and an antenna 135 feet long. His best 
results were obtained in summer. 

“When I first made the set, I could hear only 
the local stations,” he says, “but in a month, 
after learning more about the instruments, I 
finally heard a station 70 miles away. From 
then on I heard farther and farther, and still 
hope to hear over greater distances. My records 
were made in the direction of north and south, 
because my antenna points that way. I am 
going to chance it and add some eastern sta- 
tions to my list.” 

Stations up to 700 miles distant he can pick 
up almost any night, he maintains. The crystal 
he uses is galena, and he believes he has tried 
them all. 


VISITS ALL PARTS OF THE COUNTRY 


“THE minute I turned on my new Cockaday 
four-circuit tuner I got WGY, Schenectady, 

200 miles away,” writes Joln C. Holland of 
Little Rock, Ark. “Then I got more, just as 
fast as I could tune them in.” 

_He says he hears everything from San Fran- 
cisco to Newark, N. J., and from Calgary, 
Canada, to Havana. His set is located in the 
heart of the business district, with tall build- 
ings, power lines, telephone cables and tin 
roofs surrounding it. 

$ 


A SPEAKER ON ONE TUBE 


LocaL stations operate a loudspeaker for 
A. W. Thomson of Orange, N. J. with a dry- 
cell tube and the DX circuit published in 
PopuLAR Rapio for January, 1923. It consists 
of two fixed coils, a variometer and two vari- 
able condensers. 

He hears two stations in Chicago with his 
little 1½-volt tube, as well as WSB of Atlanta, 
Ga., WOC of Davenport, Ia., and WGY of 
Schenectady. The clarity and sharpness with 
which these and other stations come in lead 
him to think he will hear from Denver and 
Ft. Worth on clear winter nights. His an- 
tenna is 80 feet long and 38 feet high. 
+ * + 
WITH A POWER-LINE ANTENNA 


“I BUILT the Haynes set described in Porul An 
Rano,” writes J. W. T. Patton of Truro, Nova 
Scotia, “and with WD-12 tubes, dry batteries 
and a plug in my light socket for an antenna, 
I hear: 

“WGY. Schenectady, N. V.; WMAF, South 
Dartmouth, Mass.; WHAZ, Troy, N. Y.; 
WJAR, Providence, R. I.; WOR, Newark, 
N. J.; WWJ, Detroit, Mich.; KSD, St. Louis, 
Mo., and WOAW, Omaha, Nebr. WWJ was 
as clear as if the speaker were in the room 
with me.” 


419 


420 


HIS SET NEEDED A BATH 


A coon bath refreshed the set of H. C. Tor- 
reyson of Genesco, III., and changed it from an 
ordinary receiver into what he now calls a 
marvel. 

“I built the Cockaday four-circuit tuner de- 
scribed in the May issue of PoruLar RADIO,” 
he states, “but at first was unable to hear for 
more than 200 or 300 miles, due, I think. to 
the fact that I used acid flux in soldering. 

“One day I washed the set in alcohol and 
dried it thoroughly in an oven. That night I 
tuned in Regina, Sask, and Los Angeles, Calif. 
Since then I have been able to reach the Pacific 
Coast almost any night after eleven o'clock.” 

Following is a sample of one night’s “travel”: 


556 KYW, Chicago, III. 

:II WOC, Davenport, la. 

20 WHP, Chicago, III. 

25 WGR, Buffalo, N. Y. 

47 WSATI, Cincinnati, ©. 

50 WGY, Schenectady. N. Y. 
254 WMAG, Chicago, III. 

(05 WI XX, Cleveland. ©. 

117 WPAD, Chicago, III. 

-21 KDKA, Pittsburgh, Pa. 
46 WITAS, Louisville. Ky. 
57 WCAE, Pittsburgh. Pa. 
:00 W CAP, Washington, D. C. 
11 WSB, Atlanta, Ga. 

13 KSD, St. Louis. Mo. 
WHB, Kansas City. Mo. 
:23 MI. A6. Minneapolis, Minn. 
39 WTAS, Elgin, III. 

142 WEAA, Dallas. Tex. 

:01 WMC, Memphis, Tenn. 
(05 WPAW, Omaha. Nebr. 
330 WIJAZ, Chicago, III. 

43 WI. W, Cincinnati, O. 

49 WOAT, San Antonio, Tex. 
555 WTI, Philadelphia, Pa. 
00 CKCK. Regina, Sask. 

:O08 WBAP, Ft. Worth. Tex. 
:25 WRAL, St. Croix Falls, Wis. 
113 WBB XK, Harrisburg, Pa. 
115 KHJ, Los Angeles. Calif. 
7-46 WI) X F. Kansas City, Mo. 
:06 KFZ, Los Angeles, Calif. 
15 XN, Chicago, III. 
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This total of 33 stations represents a journey 
of 17,275 miles in one evening. The antenna 
used was a single wire, 125 feet long, one end 
40 feet high and the other end temporarily 
fastened to a bush two and a half feet above 
the ground. 

* „ „* 
THE OLD HONEYCOMR AGAIN 


One tube and three honeycomb coils will 
make one famous in England, according to W. 
Poynter of London, if they are used properly. 
He has heard both WEAF and WGY on his 
detector tube alone. 

The coils are connected in the usual double- 
circuit, regenerative hook-up, with vernier con- 
densers. 

“To my mind,” he explains, “reception was 
possible partly by use of a double circuit and 
vernier condensers, plus a little patience.” 


* * * 
IT’S ALWAYS FAIR WEATHER 


In spite of heavy rain, thunder, lightning. 
static, code interference and heavy wind, sta- 
tions WEAF of New York and WGY of 
Schenectady, N. Y., were heard in Loughbor- 
ough, England, on three tubes by R. G. Burder. 


POPULAR RADIO 


“The reception was very good,” he writes, 
“and the announcer at WGY particularly dis- 
tinct. I heard one other station, but was unable 
to ascertain its call letters.” 

His set contains one stage of radio-frequency 
amplification, detector and three stages of 
audio-frequency. For the test he used only one 
stage of audio frequency. His antenna is a 
single wire of the seven-strand variety, 100 
feet long and 50 feet high, and his ground con- 
nection is made to a water pipe. 


* * * 


CRYSTAL SET ADDS TO CAMP EQUIPMENT 


A RADIO set 1s going to be an essentia! part 
of all camp equipment hereafter when John 
A. Simmons takes to the woods in the sum- 
mer, for his little crystal set, using a single- 
tapped coil, picked up Station WEAF of New 
York when he was more than 100 miles away 
inthe New Jersey woods. 

The queer part of it was, according to 
Simmons, that his antenna was hastily thrown 
into a tall tree. He tossed the antenna, a 
single wire, into the tree atter he had pitched 
camp late in the evening, thinking that if it 
did not work he would change it in the 
morning. 

“It worked so well that I was afraid to 
change it,” he says, “and I left it there for 
five days.” 

The antenna was number 14 wire, insulated, 
about 75 feet long. A ground connection 
was made to a tin can dropped into a small 


stream. 
* * * 


IN SPITE OF THE LANDLORD 


“I MUsT use an indoor antenna in a room 
eleven by eleven feet,” writes James Bolton of 
Richmond, Va., “but I have successfully picked 
up Chicago, Davenport, Cleveland, Schenec- 
tady, Havana and a number of intermediate 
stations. 

“My present set, the best one I have made, 
is designed from the British tuned-anode, pub- 
lished in the October issue of PopULAR Rano. 
A forty-three plate condenser is used in series 
in the antenna circuit, and WD-11 tubes are 
employed throughout. I use 2214 volts on the 
detector and 45 on the amplifiers. Last night 
I heard KDKA, Pittsburgh, Pa., and WGY, 
Schenectady, N. X., with my phones held at 


arm's length.“ 
t „ „ 


THE FEED-BACK CIRCUIT IS SIMPLE 


“Wiru only one dial to turn, I hear Chi- 
cago, Cincinnati, Pittsburgh and Springfi d, 
Mass.,” writes A. F. Hendren of Passaic, N. J. 
These stations he hears with but one dry-cell 
tube. With two more dry-cell tubes in an 
audio-frequency amplifier, he hears the sta- 
tions fairly well on a loudspeaker. Local 
stations have unusual volume, he says. 

His secret is a fixed condenser of . 002 mds. 
which feeds back the plate current into his 
antenna circuit. His primary and secondary 
coils are fixed and ‘he tunes with a variable 
condenser. The antenna used ts about 69 feet 
long. 


The Best in Radio Equipment 


ee Wait till Mac sees this panel” i 


THE finished radio panel is a beau- 
tiful job. It’s a better-looking panel 
than the one in Mac's set next door. 
And Mac has the finest set in the 


neighborhood. 


Hundreds of radio fans are give 
ing their home-built sets the same 
snappy, professional appearance by 
mounting their instruments on Cel- 
oron Radio Panels. Some like the 
glossy black Celoron panels. Others 
get the mahogany or oak finish. 
They all find they can drill clean 
holes anywhere in Celoron panels 
without chipping the smooth, hard 
surface. 


Celoron as insulating material 


Good looks aren’t all a Celoron panel 
gives your set. This panel’s high dielec- 


Celoron Radio Panels were theffirst to be cut in stand- 
ard sizes and sold in separately wrap packages. 
They come in the following standard sizes: 


I—6x 7 Xx V 5— 7 x 18 x 3/16 
2—7 x 9x 6— 7 x 2l x 3/16 
7— 7 x24 x 3/16 
-I x 18 x 3/16 


3—7 x 12 x g 
4—7 x 14 x 3/16 
9—7 x 26 x 53/10 


Other sizes can be cut to your order from sheet stock. See your dealer. 


tric strength increases the volume of 
your set and helps you get results from 
your instruments that you wouldn’t get 
with a cheap panel. 

Celoron, a bakelite product, is one of 
the best insulatine materials known. It 
is approved by the U. S. Navy and U. S. 
Signal Corps. Leading radio manufac- 


* Doesnt she look t, Dad? Every hole 
is as Arr. whistle.” 9 


turers mount their parts on Celoron 
bases. 

Ask your dealer for a Celoron panel. 
You can identify it by the Celoron label 
that is on every panel. These panels 


come already cut in nine standard sizes 


ready for working. A dust- proof glassine 
wrapper protects each panel surface. 
Full instructions for working are on 
every envelope. 


Send for our free booklet. Getting 
the Right Hook-Up with Celoron.” It 
contains diagrams, list of broadcasting 
stations, and radio information every set- 


builder should have. 


To radio dealers: Send for special dealer 
price list showing standard assortments. 


DIAMOND STATE FIBRE COMPANY 


Bridgeport, Pennsylvania 
(near Philadelphia) 


Branches in Principal Cities Toronto, Canada London, England 


CELORON 


STANDARD RADIO PANEL 


Please refer to POPULAR RADIO when answering advertisements. 
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„THE AIR IS PULL OF THINGS YOU SHOULDN'T MI88°° 


Why big cells count 


in Radio “B” Batteries 


HIS handsome metal case Eveready “B” Battery 

No. 766 costs only two-thirds more than the smallest 
Eveready “B” Battery, but it contains seven times the 
electricity!) This makes the No. 766 over four times as 
economical as its baby brother. That is why most 
people buy it. 

Its fifteen large cells give 22⁄2 volts of strong, steady, 
energy day after day. Cells that pour out power the 
moment you turn on your tubes. Cells that rest well 
when idle, renewing their vigor for your next demands. 


No cells have a bluer-blooded ancestry than these. 

TOS are e the pee of thirty years of dry battery 

== research and development of 

the world's foremost electro” 
chemical laboratories. 


6volt 
5 sag E 


Eveready Radio A“ 
A Dry Cell 
1 Specially manufactured 
for use with dry 
cell tubes 


B“ Battery, 45 volts 
Variable taps, Fahnestock Clips 


Please refer to POPULAR RADIO when answering advertisements. 
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°. THE AIR IS FULL OF THINGS YOU SHOULDN'T M1838 


Eveready “B” Battery No. 766. 22 volts. Six Fabnestock Spring Clip 
Termi giving variable voltage from 16% to 323% volts, in 1 K volt 
steps. Length, 6% ins.; width, 4% ins.; beigbt, 3 3/16 ins. Weight, 5 lbe. 


THINK that No. 766 is the handsomest 

battery ever made. But that is a matter of 

opinion. It is a matter of engineering record, however, 

that this great standard B Battery has proved itself 

as perfect in performance as we are convinced it is super- 
fine in appearance. 

The 45-volt Eveready No. 767 contains the same 
large powerful cells as the No. 766. For maximum “B” 
Battery economy, therefore, buy the 22-% volt Eveready 
No. 766 or the 45-volt Eveready No. 767, as you prefer. 


NATIONAL CARBON COMPANY, Inc. 
Headquarters for Radio Battery Information 
New York | San Francisco 
Canadian National Carbon Co., Limited 
Factory and Offices: Toronto, Ontario 
If you have any radio battery problem, write to G. C. Furness, Manager, Radio Division, 


National Carbon Company, Inc., 128 Thompson Ave., Long Island City, N. Y. Informe 
ative and money-saving booklets on “A,” B'. and C“ Batteries sent free on request. 


EVEREADY 


Radio Batteries 


they last longer 


Please refer to POPULAR RADIO when answering advertisements. 
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h hon These Amazing 


You readers of POPULAR RADIO—you who are interested in 
Radio, and also interested in unusual money-making opportuni- 
ties—let me send you, without the slightest cost or obligation, my 
new, interesting Free Book, Rich Rewards in Radio —a book 
which contains positive proof of the astounding opportunities in 
this great mew industry and tells exactly how-you can get your 
share of bigsmoney from it. 

The pictures on this page give only the smallest indication of the 
scope of Radio today. Mail the coupon on the next page for my 
Free Book which gives full facts on Radio and what it can mean 
to you. 


Earn $75 to Over $200 a week 


You're interested in Radio—why not turn your interest inte 


GOVERNMENTE N 
a E 


profit? Why not make big money in work you enjoy? No field 
| today is growing so rapidly. No business offers such a rare variety 
Iie’ of opportunities. Radio is a new, billion dollar industry in which 
| thousands have already made far more money than they ever 
dreamed possible. 

Radio can take you out of the rut of bare existence—into an 
enviable field of high salaried specialists. It can offer you unlimited 
opportunities for honor, wealth, power and satisfaction., It means 
a future filled with boundless promise! 


Recognized Radio Experts 
In Urgent Demand 


Readers of POPULAR RADIO know in part the story of how Radio 
has jumped forward with leaps and bounds. You know there are 
broadcasting stations all over the country—that radio is used on 
every ship—that it is used by newspapers, government depart- 
ments, business houses, banks, railroads, factories and stores. 
Every day, some new use for Radio is announced. And this won- 
derful expansion of Radio has opened up hundreds of splendid 
positions on land and sea—positions which you can qualify for 
M fh within a few months! 


— 1 MEMI MA NUR, 
SHIPPING 5 FA 


mn e nat 
eroa dpm P 
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New Opportunities in RADIO! 


There’s big money in this wonderful new field for you. No 
matter what you are doing—no matter what experience you ve 
had, you can step in and get your share of the astonishing re- 
wards of Radio. Big salaries, fascinating, easy work, short 
hours, and a wonderful future—no other field of endeavor can 
offer anything to compare with what Radio can mean to the men 
who get into this work now. 

Make Radio your career. Become a radio expert now! 


How We Place Graduates 
In Fine Radio Positions 


Not a week goes by without our receiving urgent calls for 
our graduates. We need the oes ere ee 
Engineer,” writes a prominent radio firm. Would apprecia 
your recommending any person who could fill ton” o We 
want men with executive ability as well as 3 to 
become our local managers. writes another firm. We will 
require the services of several resident demonstrators,” writes 
FCC indications of the 
great variety of splendid opportunities open to our graduates} 


Easy Now to Learn 
at Home 


NATION AL 
RADIO 
INSTITUTE 
(Pounded 1914) 


I Can ify You 
as a Radio Expert 
in a Few Months 


If you want to earn far more money than you are 
earning now—if you want to be your own boss—if 
you want a profitable business of your own—if you 
want to travel the world over—if you want a field of 
endeavor where the opportunities are unlimited 


Make RADIO your profession. 


No previous training in 5 or radio is necessary. 
Durint your spare time at home. within an amazingly short 
time, you can get your National Radio Institute diploma, 
which is government recognized and accepted as part credit on 
your government license. To make the training more prac- 
tical, circuits and parts for building latest receiving sets are 
now included FREE with the course. 


Send for FREE BOOK 


You have nothing to lose—and everything to gain. No 
matter what your plans for the future are—mail the coupon 
now for this new Free Book which tells all about the wonderful 
opportunities in Radio. Let it point the way to success and 
happiness for you. Don't delay. Mail the coupon now. 


National Radio Institute, Dept. 32DA, Washingten, D. C. 


nw. 


Hundreds of my students write enthusiastically of 
my training—and tell how it has helped them. 
Merle Wetzel now is making three times what he 
did before taking my training. Emmett Welch 
started at $300 a month after graduating. Scores 
of others tell similar 
stories. Send for my 
Free Book which 
tells of the great 
opening in Radio, 
what my stu- 
dents are doing— 
what you can 
do. No obliga- 
tion. Mail 
the cou pon 


`. R. Haas, Director 
National Radio Institute, 
Dept. 32DA, Washington, D. C. 


Without any obligation on my part, please send me a FREE copy 
of your book, “Rich Rewards in Radio y Also tell me how your 
Free Employment Service will help me secure a position, and send 
me details of your special short time ffer. (Please write plainly.) 
Name Age 

lress 
State 


(Copyright of Photo) 
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MALONE -LEMMON 
CONTROL-O-METER 


Hha 
wip 


Nr. 65 1 9 
<3 aM ies ” l 
: $ — W ' 


ar By 


ft 
= =, 


A nee a Malone-Lemmon Control-o-meter to your set The Chart Makes 
means adding the power of selectivity — selectivity which will It Easy 
Allow you to separate two local stations and hear Each Control-o-meter is individ- 
either without interference from the other. ually calibrated in our labor- 
2. Allow you to hear distant programs while local atory and a chart is sup 


with each instrument showing 
stations are on the air. the “vanishing points” for var- 


3. Allow you to separate two overlapping distant sta- ious wavelengths. 
tions. This feature is of particular value to Neu- 
trodyne owners. 

The Malone-Lemmon Control-o-meter will do these things at a 
turn of the dial — do them consistently, regardless of your loca- 
tion, type of set or antenna. Price complete $12.50. 


Send for Literature ' 


We have prepared a series of folders describing in detail the Control-o-meter 
and other Malone-Lemmon Products. We will be glad to send you the 
complete series. 


MatonEe-LEMMON Propucts 


Mate by STEPHENSON LABORATORIES 


342 MADISON AVENUE 
NEW YORK CITY 
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“THE STANDARD OF COMPARISON” 


Ultradyne Kit includes 
aning coil, oscillator coil, 
one Ultraformer type A. 
17885 Ultraformers type 


Send ſor the 32 page il- 
lust rated book iving 
latest authentic informa- 
tion on drilling, wiring, 
assembling and tuning 6 
and 8 tube Ultradyne re- 
ceivers. 


ULTRADYNE 
SUPER-HETERODYNE 


Employs Modulation System, an 
entirely new principle of radio reception 
just developed and perfected by R. E. 
Lacault, A. M. I. R. E. technical editor 


of Radio News and formerly Radio Re- 


search Engineer with the French Signal 
Corps Research Laboratories. 


This principle is of such a basic character 
that the sensit iveness is increased over that of 
any known receiver. Weakest signals are made 
to operate the loud speaker. Results secured b 
the Ultradyne exceed by far those obtained wit 
reflex, super-regenerative, Neutrodyne and even 
the well-known Super-Heterodyne. This is true 
in regard to selectivity, range, signal audibility, 
simplicity and general efficiency. 


The Modulation System™ is employed ex- 
clusively in the Ultradyne, the improved and 
simplified Super-Heterodyne. 


Write for descriptive circular 


PHENIX RADIO CORP. 


3-9 Beekman Street New York Citv 
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A Feed-Eemann KNOCKDOWN 


NEUTRODYNE RECEIVER 


-— — Oo — — — — 


Unassembled Model KD-50 
Freed-Eisemann Neutrodyne Receiver 


NOW the opportunity 
is presented to obtain a 
complete set of parts, 
recommended by the 
manufacturer, to work 
with each other in build- 
ing your Neutrodyne set. 
An illustrated 32-page 
book on how to build 
the Neutrodyne with full- 
sized diagrams and tem- 
plates included. 


Complete 
With full Instructions 


$80 


Dealers Write for Name of 
Nearest Distributor 


NEUTRODYNE fas taken the 
country by storm. It is the re- 
markable distance getting, pow- 
erful, non-oscillating and non- 
W histling receiver. 


A 32-page book answers every ques- 
tion. Lhe panel is accurately drilled. 
A baseboard is furnished; in fact, every- 
thing down to the very last screw and 
nut, including all necessary parts ex- 
cepting the cabinet. 

Besides the book there is furnished schematic 
blueprints and template for drilling the baseboard, 

also full-size pictorial perspective wiring diagram, 
so that it will hardly be possible for the amateur 
with ordinary care and skill to make an error. 

Remember that here are licensed parts—not a 
collection of apparatus trusting to luck that they 
will assemble properly. Each part is designed and 
fitted to work with each other part in this particu- 
lar set. ‘The instructions are so complete and the 
parts so accurately matched that you will be 
grateful for the manner in which we have elimin- 
ated guess work in the amateur construction cf 
this receiver. 

For sale by dealers of the better class throughout 
the country, for amateur and experimental build- 
ing. Builders are cautioned against attempting 
to build a Neutrodyne Set with parts which are 
not recommended and designed by the manu- 
facturer to work with each other. 


= 


32-page illustrated 
book of instructions 
one flott to Burd 
the Neutrodync with 
full size pictorial 
wiring diagram and 
full sie panel and 
baseboard tem plates. 


aE i al Radio 


Front View KD-50 ` 
Neutrodyne Being Assembled 


SPERRY BUILDING MANHATTAN BRIDGE PLAZA . BROOKLYN, N. Y. 
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y friends all 
tell me that my 
Manhattan is the 
best Loud Speaker 
they have ever heard 
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The Transformer Sensation 


of Modern Radio 


Model 285A 


* 


Ratio 
- 414 to 1 


An Audio Frequency Transformer 


Built to the exacting needs of present day broadcasting reception, 
producing volume with pure realistic tone qualities. 


Highly recommended by radio engineers for use in American Super 
Sets and Neutrodyne Circuits. 


Ask your dealer or write direct for test chart #1094 and electrical 
characteristics. 


Every instrument is sold with the guarantee of satisfactory per- 
formance. Our attractive sales proposition is of interest to 
DEALERS and JOBBERS. 


PRECISE MANUFACTURING CORPORATION 


53 W. Jackson Blvd. Rochester, New York 821 Market Street 
Chicago, Illinois Canadian Distributors: San Francisco, Cal. 
PERKINS ELECTRIC, LTD. 
Toronto | Montreal Winnipeg - 


Please refer to POPULAR RADIO when answering advertisements. 


The Best in Radio Equipment 


our complete line of Mozart B rand, Mozart-Grand and Mozart 

Concert Grand “reproducers.” Shipments have commenced on the 
Baby Grand with a special request to every individual purchaser that they 
make a minute comparison of their purchase from every aspect, not with other 
instruments of a similar price, but with the largest and most expensive on the 
market today. We are, with the utmost confidence, staking the whole of our 
resources on the result. 


Wi announce with pleasure entering the radio equipment field with 


While instruments of the re- that is superlative in radio neces- 


flex type, broadly speaking, are sities today. 


not new, our design is entirely 
original and has been developed 
with a technical and practical 
care, probably never previously 
bestowed on this class of mer- 
chandise. Its extraordinary re- 
producing qualities, its extreme- 
ly low center of gravity, with re- 
sultant steadiness and its gen- 
eral beauty of outline guarantee 
it a worthy place among all 


The color scheme is black and 
gold. The unit and other fit- 
tings are heavily gold plated, 
the combination resulting in a 
charming effect which will har- 
monize perfectly with any fur- 
nishings from the simplest to the 
most pretentious. 

The dimensions, etc., of the 
Mozart Baby Grand are: diam- 
eter of bell, 12”; height overall, 
1215”; length overall, 1214’. 


Price complete with unit and cord, ready for attaching... $10.00 
West of the Rock:es 


Applications to market our products invited from radio houses of repute. 


Communications by mail only. Address Radio Department. 


MOZART-GRAND CO. 


Manufacturers of fine Instruments. 


NEWARK, N. J. 
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You Can Build With 


Confidence When You Demand 


This Trade Mark 


Radio men of experience agree that more sets are ruined 
by careless buying than by careless construction. Most peo- 
ple take pains to see that diagrams are followed faithfully — 
that connections are tight—and instruments are properly 
placed. But this alone cannot assure results—the poor design 
of one single part can destroy the efficiency of the most 
elaborate set. Radio parts must be purchased with a knowl- 
edge of their maker—it is the only measure of their quality 
of which the average buyer can be certain. 


cA Complete Line of Radio Current Control Apparatus 
by the Most Famous Electrical Control Engineers 


For more than a quarter of a century the name Cutler- 
Hammer has been demanded by engineers throughout the 
world in their specifications on current control. Gliding 
under the sea on the delicate apparatus of submarines; shoot- 
ing skyward on the operator’s handle of the modern office 
building elevator; keeping day and night watch over thou- 
sands of automatic industrial machines— in every branch of in- 
dustry and in every country in the world you will find this fa- 
mous trade mark justifying the confidence with which it was 
demanded In radio it affords an easy way to be sure of qual- 
ity in the parts you buy, demand it and build with satisfaction. 


THE CUTLER HAMMER MFG. CO 


Member Radio Section, cAssociated Manufacturers of Electrical Supplies 


MILWAUKEE, WISCONSIN 


"BUILT BY THE MASTER BUILDER” 


Instruments of Guaranteed 
Quality Assure Success in Radio 


The C-H 4 Ohm Vernier Rheo- 
stat — Perfect detector tube control 
Also furnished without vernier for 
amplifier tube control. 


The C-H 30 Ohm Radio Rheo- 
199 ware of, the A amper, 
201A - x icing 
tubes and the Vis es type 
= 
The CH 125 Ohm Radio Rheo- 
stat — The rheostat that ~ pe it 
possible to use a 6V storage with 
the UV 19 or C299 tubes. 


G 


EA 
controlled. Adjustable for all grid 


co rs. 


The C-H Radio Potentiometer 

The potentiometer with the resis- 
iano ani any ge ~ not wear 

and canno isplaced 
underconstant usage. 
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| Just like being there yourself 


| ST like being in the same room—when your favorite 

| violinist plays. You miss none of the wizardry of his art, 

if you listen-in with Murdock Radio Phones. You get it all 

the rich resonance of the high and low notes and the subtle 

| shading of the softer tones. Everything is reproduced 
clearly and with wonderful volume. 


i . Perfect construction and diaphragm adjustment 
the reasons 


The magnets in the The seating and clamping of 
Murd build up volume signale the e is an outstand- 
| ture of the Murdock. This 
justed diaphragms turn these into justment prevents distortion due 
clear, natural tones. to vibration. 


May be worn for hours without discomfort 


The Murdock may be worn SEND FOR FREE BOOKLET. 
through a whole evening without Mail coupon to us and we will send 
to fe tt Ear are moulded you our helpful booklet, The Ears 

the ears and exclude outside Of 7 It T Padio. in detail 


r 7 MURDOCK MULTIPLE 
Built, not assembled screws to entangle the hair. PLUG JACK. This effective pl 
For 20 years Murdock has been jack permits the use of one to Four 


Murdocks are made in a making radio phones of high effi- same 

single unit, of superior cay Over 1,000,000 users have atthe time. Get one. 
moulded insulation. Each ccepted the Murdock standard of Announcing the Murdock five 
part is fitted by one process ei hi are ofra and price as the best meas- tube Neutrodyne Set. (Illustrated 
into its proper place. They adio phone value. Buy a above). See J new type at your 
are moulded together—as- urdock today and test it out—if dealers. Wm. J. Murdock Com- 
suring firmness, strength on want to get the best results p , 372 Washington Ave., Chel- 
and durability. And they from your receiving set. They are sea fass., Branch ces: Chicago 
can’t get out of adjustment. fully guaranteed. . and San Francisco. 


WM. J. MURDOCK CoO. 


i 
l 372 Washington Avenue, 
. : Chelsea, Mass. 
i Gentlemen: Please send me, without obliga- 
| 
l 
l 
1 
1 
I 
t 


: 
| 
| 
bind the head; and there are no 
| 


RADIO PHONES eee 


(((( ͤÄöQ Sth ard haa Wine a Shs 
a Iii a ough acne E Na r 
Standard since 1904 a 
E „„ „ „ SS A a aw Be ae ae 8 
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ACCUNM TUNE. 
Phenegraph Attachment 


Attaches instantly to 
the reproducing arm 
and converts your 
phonograph into a loud 
speaker. Permits the 
whole family to enjoy 
broadcast music. 


$10% 


The Best in Radio Equipment 
@ 


one who uses them 


Mr. Taylor says, I have no trouble tuning distant sta- 
tions! Accuratune dials are at least one hundred per 
cent efficient. 

It is no little stunt to bring in a distant station, with all local and 
other disturbances in the air. But with an Accuratune fine adjust- 
ments are easy and the slightest turn of the micrometer knob will 


throw interferences out of the way and bring in the station you want 
CLEARLY. | 


The Accuratune is not a mere dial but an actual Micrometer Control 
more efficient than vernier condensers or any tuning device and far 
more simple to operate. 


Designed for both coarse and precise tuning. Fits all standard 
condenser shafts. Price, $3.50. l 


MYDAR RADIO COMPANY 
9-B Campbell Street. Newark, N. J. 


CCURATUNE 
MICROMETER CONTROLS 
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iffin 


41 West 43rd St., N. Y. City 


NEW AND IMPROVED 
RADIO APPARATUS 


Designed by A. J. Haynes 


Mr. Haynes has made many valuable contributions to 
Radio. Featured in this e eee are four pieces 
of apparatus designed and perfected by Mr. 7 
after extended research. Each of these items represents 
an invaluable contribution to the art of Radio. 


2 inim f audio 

ormer giving a minimum of a An indispensable adjunct for those 

frequency amplification. Uniformly 

tuned to alimited wavelength range, | WPO want the best results from the 
12 “a s dape of quietness | most advanced circuits. 

mum capacity stability unknown in 

and mazimum ca- transformers of this type. Haynes- | Supplied with necessary leads al- 

pacity of exactly .00023 mfds. No Griffin Input Traneformeralso,$4.25. | ready attached. 

other is exactly like it—no 

other achieves exactly the right balance 

between perfect selectivity and over- 

critical adjustment. 


The Haynes Bank Wound 
Vario-Coupler 


ASK FOR PRICE LIST OF NEUTRODYNE PARTS 
Now available—price list of parts for a simplified and 
remarkably efficient neutrodyne receiver. This receiver 
embodies exceptional sensitivity, remarkable clarity of 
reproduction, and great ease of operation. 

Mailed free to interested experimenters. 


SEND FOR COMPLETE PRICE LIST 
Located in New York City, the headquarters of the S 
radio industry, Haynes-Griffin is always first in mar- y 
keting new and improved apparatus. 
Our new price list—just off the press—brings y Ha 

you up-to-date in radio. Everything that's . 


new in radio included. Mailed anywhere J 1 yes 45th Se. 
upon receipt of 4c in stamps. Use the . New York City 


handy coupon. 7 
. Parcel Post Prepaid in U. S. any- „ Send me at once 
Dielectric losses have been reducedto a | where east of the Mississippi River. complete price list of 


ini in this socket. Metal ° à 
minimum in new 8 New York’s new and improved radio 
apparatus. I enclose 4c 


Can be used for either base or panel : 
mounting. Largest Radio Store S in stamps for same. 


HAYNES-GRIFFIN RADIO SERVICE, Inc. Ps J ees 
Mail Order Dept.—145 W. 45th ST., N. Y. City ee EIERNE 
Retail Store—41 W. 43rd ST., N. Y. City 
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R - 93 — Specially Desigued 


„ Using $4. 50 


R-90—Oscillator Coupler, com- 
lete, with mounting brackets, 
ank wound inductagces and: ad- 

justable coup ne cor with ae : 

device. It cover a band’ of wave . 

lengths from 150 to Soo meters and `> R- 91- — N Radio Frequency 


ates the maximum - "+ Transformer. -- Very sharply 
3 current « « 390 00 tuned and completely shielded 36. 50 
N r 5 R-92 Special Transfer Coupler for 1755 
„ A il f : 55 rof’ Intecmediate Freguency. i 
i . . pi 7, PEME. and „ y $7. 50 


See 
Radio Frequency 
Transformers 


| AT LAST! 


OU can construct a Super Heterodyne Receiver with the 
assurance that you will possess the last word” in Radio 
Reception. You can log each station and later single 
it out again with the same dial setting. List your stations 

in phone book style. Musical reception of crystal clarity, loud 
speaker volume and minimum interference. 


The Branston Special Transformer is not an adaption, it 
was specially designed for this specific purpose. Rigorous tests 
prove it greatly superior to anything available prior to this 
announcement. 

Our publication Super HETERODYNE CONSTRUCTION,” 


makes it possible for the amateur to construct a complete and 
efficient Super Heterodyne Receiver. 


PROMPT DELIVERY AT YOUR DEALER'S OR WRITE 
FOR DETAILED INFORMATION 


CHAS. A. BRANSTON, Inc. 
811 Main Street, Buffalo, N. Y. 


MANUFACTURERS OF 


Branston Violet Ray High 
Frequency Generators 


Add Miles and Smiles with ; 
Bránston Standard Radio Paris In Canada Chas. A. Branston, Ltd. Toronto, Ont. 


Sitters — — ot r — 
mi cag eee, Se . — ET TF bi 
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Co- J 


MAIL COUPON 
for interesting facts 
about batt 


HEN Westinghouse places an article on the 

market you can depend on it for highest eff- 
ciency. Westinghouse Radio Batteries are made 
with the most careful consideration of every factor 
that enters radio broadcast transmission and recep- 
tion. Built for full-powered and even-powered 
current delivery; for long sustained voltage; for 
ample capacity; for utmost quiet; for long life; 
for economy. Nothing but the very best is good 
enough in the construction or equipment of an 
instrument so sensitive as a radio set. Don’t be 
satisfied with anything less than Westinghouse 
Radio Batteries. 

Westinghouse Gist. Radio Batteries have one-piece clear 
glass cases. Solid glass cell partitions and high glass plate rests. Thor- 
oughly insulated against current leakage. They hold their charge long. 
Last indefinitely and can be easily recharged innumerable times. “A” 


Batteries in 2, 4 and 6 volt sizes. “B” Batteries in 22-volt units. Regu: 
lar type 22-MG-2; quadruple capacity 22-LG-2. “C” Batteries in 6-volt units. 


WESTINGHOUSE UNION BATTERY CO. 


Swissvale, Pa. 


STINGHOUSE 


RADIO [emer 
| 
| 
| 
| 


Send me Westinghouse Radio Battery 
“A, 99 668 and a ea 


BATTERIES 


% ¶ο , O % E E E οοοοοο ¶ꝙο E E E E a a aaa a A E ODED 


%%% Fo COLES %%% O %% OS OLDE HS %% ꝙ⁰e e %%% % 
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Amplification— 
undistorted | 


cow LOSS STEEL 


LAYER WINDING 
NO SHORTCIRCUITED TUANG, 


SHELL TYPE CORE 
MINIMIZING HOWLING 


Products of 
Proven Merit’’ 


AVOIDING DISTORTION 


HEAVY LEAOS aN 


CONVENIENT MOUNTING HOLES UNGREAKABSLE FEET. 


Type 231-A Audio F A Transformer 


The efficiency of a broadcast receiver is often destroyed 
by poor amplification—due to inferior transformers. 
In buying transformers be sure to look well into the elec- 


Type 247-H Condenser trical and mechanical features, as well as appearance and 
. price. 
. The features which have gained the GENERAL RADIO 


CO. Type 231-A Transformer its enviable position as oreo 
among Transformers are: 
Low loss steel used in its core construction. 
Layer winding prevents short circuiting of turns. 
Air gaps in core avoid distortion. 
Unbreakable feet with convenient mounting holes, 
make installation easier. 
Soldered connections eliminate losses from poor 
contacts. 
Not only has this Transformer a high amplification factor 
but the amplification is nearly uniform throughout the entire 
audio range—making it best for all stages. 


Tarns Ratio 3.7 to 1 — Impedance Ratio 10 to 1 


PRICE EE 65.00 


Carried in stock by all good radio dealers. 
Type 301 Rheostat Write TODAY for Instructive Folder Quality Ampli- 
Price $1.25 fication” and Bulletin 917U. 


General Radio Co. 


Manufacturers of 


ELECTRICAL AND RADIO LABORATORY APPARATUS 
Massachusetts Ave. and Windsor St., Cambridge, Massachusetts 
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“The Loveliest 


lie 


Thing I’ve Ever Heard 


Over the Radio”—Mary Garden 


ass 


Increased range and volume, 
as well as elimination of die- 


tortion, follow installation 
of Erla transformers. Re- 
flex and le types, $5 


improvement, with nickeled 
shell cast into Bakelite 
base, and tilted double 
contact springs. List $1 


Only the most flawless reproduction, free from 
distortion and parasitic noises, could earn a trib- 
ute so unreserved from America’s queen of song. 
The exquisite tone quality and purity of Erla 
Duo-Reflex reception that appealed so irresisti- 
bly to Miss Garden is finding equally enthusi- 
astic appreciation in the homes of super-critical 
radio lovers everywhere. 


Not only in sheer tonal perfection, but in range 
and volume, have Erla Duo-Reflex receivers 
demonstrated decisive superiority. Tube for 
tube, theyare the most powerful receivers known. 
Complete Erla parts, including celebrated syn- 
chronizing radio and audio ttansformers that 
enable vacuum tubes to do triple duty, guaran- 
tee success to the amateur who “rolls his own.” 
Easily understood blue prints guide every step. 
Ask your dealer for free Erla Bulletin No.20, giv- 
ing latest Erla one, two and three-tube diagrams; 
or write direct, mentioning your dealer's name. 


Electrical Research Laboratories, Dept R, Chicago 


ERLA 


Exclusive ability of Erla 
audio ormers to ampli- 

three stages without dis- 
tortion assures improvement 


in any receiving ect. List $5 


two-way phone plu 
old phone tips Securely 


without use of tools or 


cutting or changin 


À phone 
tips in any way. List, 756 
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Selected Wood 
Produces 


Faithful Tones 


ISTEN! The Sextette from 

Lucia. The living voices of . 
the great artists— as if floating 
in through the window on wings 
of magic. 

MUSIC MASTER,“ Radio's 
musical instrument, catches the 
softest tones, the most delicate shadings, the person- 
ality of each artist's voice—and the illusion of their 
presence in your home is perfect. 

The wood amplifying bell of MUSIC MASTER 
eliminates blast, rattle and thin nasal tones and sub- 
stitutes in their stead, full, clear, resonant tones— 
faithful and lifelike, a delight to the ear. 

There is a scientific reason for the material, size and 
design of every part of MUSIC MASTER—developed 
and perfected by men who have spent more than a 
score of years in the study of sound reproduction. 

Go to your dealer and let MUSIC MASTER speak 
for itself; or, better still, have one sent to your home 
to test and prove on your own set. 


MUSIC MASTER CORPORATION 
Formerly General Radio Corporation 


Makers and Distributors of High Grade Radio Apparatus 


S. W. Corner 10th and Cherry Streets, Philadelphia 
CHISAGO PITTSBURGH 


wa 
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RADIO REPRODUCER 
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Dealers 
Everywhere 
Connect in 
p lace of 
headphones. 
No batteries 
required. No 
adjustments, 


14-inch Model, for 
the Rome 


21-inch Model, for 
Concerts and Dancing . . 


Please refer to POPULAR RADIO when answering advertisements. 
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FADA “ONE SIXTY” NEUTRODYNE RADIO RECEIVER 


Simplicity 


When a radio receiver is so 
simple that a little child can 
operate it as well as a grown per- 
son, then radio has reached a 
stage of development little short 
of perfection. 


The Neutrodyne principle as 
applied to the FADA “One 
Sixty” has produced a radio re- 
ceiver that is simplicity itself. 
Once the notations have been 
made of the dial settings of any 
stations, anyone can reset the 
dials in the given positions and 
listen to that station at will. 


F. A. D. ANDREA, INC., 1581 


The FADA “One Sixty” 
four-tube Neutrodyne receiver is 
as selective, brings in distance 
and produces as great volume as 
any five-tube set. And,. best of 
all, the FADA “One Sixty” can 
be depended upon to bring in 
most of the programs—local 
and far distant—on the loud 
speaker. 


The pleasing design of the 
cabinet and its beautiful finish 
make it an ornament to any home. 
Price, exclusive of tubes, bat- 
teries and phones, $120. 


Jerome Avenue, New York City 


WADA 
Radio 
N 
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RADIO FREQUENCY AMPLIFICATION with the BALLANTINE VARIOTRANSFORMER 


Get distance 
that everyone 


— — 


can enjoij 


ET the whole family hear the an- 
nouncer’s ‘‘ This is station ZYX, 
The Voice From Way off Vonder! 
They can—by adding BALLANTINE 
Radio Frequency to your present out- 
fit. Providing, of course, that you have 
a loud speaker. The voice or music will 
be clear and strong. And you’ll find it 
easier to separate the various stations. 
Furthermore, squealing and distor- 
tions may be entirely eliminated. 


Any standard set 


One or more BALLANTINE units may 
be hooked in between any standard 
receiver and its audio amplifier—as 
shown above. Easy changes in wiring 
adapt it to regenerative, non-regenera- 
Complete eadio frequency 


amplifier unit with esa set $ 15° .00 
and rheostat . 


Transformer ee for $9.60 
panel or base 3 


At dealers or postpaid 


The Best in Radio Equipmen. 


tive and even crystal sets. Besides, to 
reflex circuits the BALLANTINE brings 
the advantage of tuning each stage. 
Notable results have been obtained in 
theOne-, Two-,and Three-Tube Reflexes 
as described in Radio Broadcast. 


All wavelengths 


Pure tones at maximum volume for 
the number of tubes employed are 
assured by the continuously vari- 
able feature of the BALLANTINE trans- 
former. For, by turning only one knob, 
this instrument tunes sharply through- 
out the range of 200 to 600 meters. 
Pigtail connections and full shieldings 
prevent stray noises. Theory and 
details of construction will be furnished 
to those interested in our 25-nage book- 
let, Radio Frequency Amplification. 


A special service 
Every user of BALLANTINE VARIOTRANS- 
FORMERS is entitled to the experience and ad- 
vice of the engineering staff of the Boonton 
Rubber Mfg. Co. Try the instrument first. 
Then, if there's anything you dont understand, 
write, giving full details of your complete outfit. 


BOONTON RUEBER Mire. Ca, 


Pioneers in Bakelite Moulding 
324 Fanny Road, Boonton, N. J. 


RADIO FREQUENCY AMPLIFICATION with the BALLANTINE VARIOTRANSPORMER 
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YOUR SET WILL 
BE A MUSICAL 
INSTRUMENT 


WHEN YOU USE 


THETHORDARSON SUPER 


AUDIO “FREQUENCY AMPLIFYING TRANSFORMER 


Heretofore, amplifyi ing iat toner manufacturers have given too much 
attention to volume of amplification and have sacrificed the most important 
function of their transformers,—that of perfectly reproducing the broadcasted 
programs. Consequently many listeners in have complained about the 
musical qualities of radio reception. 


No matter how good your phonograph, you could not expect to obtain good music from a poor 
record. Likewise, although vour loud speaker be the best, you cannot expect to enjoy radio 
reception if the signals you put into it have been distorted in the process of amplification. 


The new THORDARSON SUPER Audio Frequency Transformer was designed to correct the 
shortcomings of amplifying transformers of the past and embraces the following cardinal features: 


(1) Perfect reproduction of voice and instrument 


(2) Even amplification over the entire musical range. (You will be 
surprised to hear the amazing reproduction of the bass notes.) 


(3) Increase in volume to the extent that tonal purity will permit. 


This SUPER TRANSFORMER is the result of several months research work in the thoroughly 
equipped Thordarson laboratory and represents the culmination of twenty-eight years experience in 
manufacturing small transformers. 


Such leading set manufacturers as the Colin B. Kennedy Company, Chicago Radio Laboratories 


Company (Zenith) and the Western Coil and Electric Company (Radiodyne) sine with many 
others proclaim the merits of the THORDARSON SUPER TRANSFORMERS 


Install a pair of Thordarson Super Transformers now and your receiving set will be converted 
into a real musical instrument. 


Even Amplification over the entire musical range 


HORDARSON 


ELECTRIC MFG. CO. 


CHICAGO, ILLINOIS 


Please refer to POPULAR RADIO when answering advertisements. 
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The 
CLEAR 


Loud Speaker! 


S a> 
ST 


OW near the music sounds when it 

comes through the clear Herald! Just 

as if you were dining in a famous restaurant, 
and its orchestra were playing beside you. 


That’s the effect the Herald always gives. 
Absolute clearness. Because it is free from 
all blast and blur. Whether the number 
be music, lecture or news, the clear Herald 
is faithful to the performer. 


HE Herald, like other good musical 

instruments, improves with age be- 
cause of its laminated core, mica diaphragm 
and permanent magnet. It stands up under 
power without rattling. The adjustable 
diaphragm makes it possible to get the most 
out of a weak set. Height 30 inches. 6- 
foot cord. Price $30. Slightly more on 
Pacific Coast and in Canada. Write for 
folder and enclose your dealer’s name. 


Herald Electric Co., Inc., 113 Fourth Avenue, New York 


Please refer to POPULAR RADIO when answering advertisements. 
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LCO-SUPREME 
Tuned Radio-Frequency 
RECEIVER 


2 Satisties Very Radio Wish 


7 


ZI 
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O Consistently copy far west and 

coast stations is an achievement which 
only the Melco-Supreme can claim. 
Any set can occasionally get distance, but 
it remained for the Melco engineers to 
develop the now famous inductively tuned 
radio frequency receiver with neutralizing 
compensators, which duplicates its per- 
formances daily at the same dial readings. 


m j Sitios. — 
qe WI 
~~ 


| 
| 


Compensating 
Condenser 


Extreme Selectivity Exceptional Clarity 
Simplicity of Operation Perfect Control 


Each instrument is fully guaranteed 


) W 
t * io 


Write for complete descriptive literature 


FAIRBANKS BUILDING 
BROOME & LAFAYETTE STS. NEW YORKCITY 


Bakelite 5 


‘Please refer to POPULAR RADIO when answering advertisements. 
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Read These Letters! 
the most critical find perfec- 
tion in the CALLOPHONE 


These people were from Missouri” until 
they heard the Callophone. Its clear, 
natural tones convinced them and will 
convince you of the superiority of the. 
Callophone over every other type of loud 
speaker on the market today—regardless 
of cot. 


The Callophone is priced at $35.00—and 
worth it. Å 


: om 58 gr enee 
z & OF 


We ask you to try out the Callophone 
if you are not entirely satisfied with its 
performance - return it, and your money 
will be refunded immediately. 


tea 
Jeu 20 . eet . 


1 


Every Callophone owner is a booster 
order yours now, and add your letter to 
the hundreds we now have. If your 
dealer doesn't stock the Callophone 
send direct to: 


THE CALLOPHONE COMPANY 
OF NEW YORK 

216 Mercer Street Ea New York 

“Makers of Callophone Loud Talking Commercial Apparatus” 


Please refer to POPULAR Ranio when answering advertisements. 
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Brablishi ing ai New Horizon for Radio! 
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| A 
MU-RAD . RECEIVER 


sy ZTILL FURTHER beyond the accepted 
ps — a bounds of radio reception, this 
Xe; 

HE 7 long-range Mvu-Rap Receiver 

A MA-15 has extended the domain 
of radio entertainment. To the easy 
operation and high selectivity of the Mu- 
Rap design, is added a still greater mastery 
of illimitable spaces together with pure, 
ciear loud speaker volume. All this with 
only a handy 2 foot loop! The standard 
Muv-Rap circuit of proven performance 
two stages of audio and three stages of 
radio frequency amplification with detec- 
tor. Adam Brown, hand-rubbed finished 
mahogany cabinet with voltmeter for 
quick reading of “A” and “B” battery 
conditions. 


Guaranteed range with 
2 foot loop~1000 miles 


Write for Literature 
Mu-Rap Lasoratories INc. 
809 FirtH Ave. ASBURY PARK, NEw JERSEY 


Please refer to POPULAR RADIO when answering advertisements. 
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5,000,000 Owners of Single | 


Circuit Sets are waiting to 
Buy this Copp Vario-Selector 


BECAUSE: 
I. It will CHANGE any Single Circuit Set to a Double 


Circuit Set without re-wiring and without re-building. 
Simply connects to Antenna and ground and it is done. 
II. ELIMINATES RE-RADIATION. This will be 


a great boon to Broadcast Stations and to all Owners of 
Broadcast Receiving Sets. 


III. GIVES SELECTIVITY to a Single Circuit Set 
equal to any three circuit tuner, preserving the Single 
Circuit simplicity of tuning. 


Copp Vario-selector NOTE: The Copp Vario-Selector is NOT a Wave- 
Patent Applied For Trap. 


It is known that every Single Circuit Receiver re-radiates energy and causes interference in reception 
to every Receiving Set within a radius of several miles. Since there are so many Single Circuit Sets this 
has become a great hindrance to clear reception. A number of communities are trying to solve this 
situation by agreement and rules. It is certain that eventually The Supervision of the Radio Depart- 
ment will have to lay down the law for its solution. 


With Copp Vario-Selector attached to Single Circuit Sets the' ‘problem i is solved. 
Think what a benefit this will be to ALL radio owners. 


Think also what great benefit comes to the owner of the Single Circuit Set. No-necessity to destroy 
the set and buy a new one. With Copp Vario-Selector he converts his set to a Double Circuit Tuner, 
he gets selectivity, he eliminates interference. He has benefited himeelf and all users of Radio Sets. 


Copp Vario-Selector is sold in a Sealed Cabinet, beautifully finished, with engraved Bakelite Panel, 
and is guaranteed by us absolutely. Signed guarantee with every instrument. 


Jobbers and Dealers write us immediately for discounts. We can make quick deliveries now. 


Price, $11.50 
A-C ELECTRICAL MFG. CO. Dayton, Ohio 


Makers of Electrical Devices for over 20 years 


TUNED WAVE TRAP RADIO FREQUENCY RECEIVER 


Built on famous Copp Circuit No. IV. 
Efficient for all wave lengths from 200 to 700 meters. 
Range up to 2000 miles. 


Any person can build this set with A-C Dayton 
complete units. 


— ————————— a $43.35 


Units packed complete in one carton with wiring diagrams, photographs, instructions, etc., for complete installation. 
See your dealer or write us direct. Circular on request. 


THE A-C ELECTRICAL MFG. COMPANY, Dayton, Ohio 


Makers of Electrical Devices for over 20 Years 


Please refer to POPULAR RADIO when answering advertisements. 
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66 WHY? 97 


THE childish persistency that keeps 
parents answering innumerable ques- 


tions, does not cease with babyhood. 


Boys always want to know. But as they 
grow older they prefer to find out for 
themselves. And this very boy trait is 
largely responsible for the marvelous 
improvement in radio. From Armstrong 
down to the present day, the boyish de- 
sire to know “why” has led to new dis- 
coveries and inventions. 


Call it curiosity, call it interest, or 
whatever you will—this universal boy 
characteristic is one of the greatest fac- 
tors in the radio business. Not only 
does it keep manufacturers on their toes, 
keeping up with or ahead of the pack, 
but it keeps their plants running to 
supply the necessary radio equipment to 
satisfy boy wants. The radio pulse beats 
strong, because boys’ dollars provide the 
impulse. 


AMERICAN Boy 


r e e 


is radio guide and instructor to 500,000 
live-wire boys, averaging 1514 to 16 
years old. Its stories, replete with thrill- 
ing radio adventures, fire their already 
active interest. Its articles deal with 
radio scientifically and authoritatively. 
Interest quickened, needs suggested, what 
more natural than to turn to the adver- 
tising columns for information on radio 
equipment? 


Start this force working for you. Tell 
this army of boys about your product. 
Win their trade—more, win their loyalty. 
They'll boost your goods to the gang 
to every “radiophan” of their acquain- 
tance. Advertise where boys are sure to 
look—in their own respected magazine 
—THE AMERICAN Boy. 

Copy reaching us by April 15th will 
appear in June. 


THE SPRAGUE PUBLISHING COMPANY 


(Member A.B.C.) 


548 Lafayette Boulevard 


Detroit, Michigan 


Please refer to POPULAR RADIO when answering advertisements. 
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: | S remacy Proven: 
C H E LS EA i 6 F 


SHARP ER TUNING a 8 Ahle, 
MokE VOLUME ||} cm 


with CHELSEA parts 
Insist on getting a Chelsea 


| The SCIENTIFICALLY CORRECT 


LOW LOSS RADIO RHEOSTAT 


for. All Tube is ff 


Condenser 


Genuine bakelite insulation Can You “TUNE IN” 
eet connection to rotor | With Your Rheostat? 


THE Satisfaction of hearin 

DX stations you never hear 
before and of silent vacuum | 

tube operation is yours when 

you install a FUL-KO-STAT in 
any hook-up, using any type of | 

tube. 

It means an additional and im- 
portant tuning unit—for FIL- | 

KO-STAT is more than a rheo- 
stat. Its critical control, spread | 

SN one 3 turns of the 1 
Yy enables you to “tune in” DX | 
aU TT $ stations that no other control | 
a on your set will get. And what's 
1 10—23 plate with Vernier, $4.50 more it eliminates tube reradia | 


tion through micrometer ver- 


ABSOLUTELY GUARANTEED || | ME pier, adiustment, of filament | 


heat (electronic flow.) 


° e 2 | RADIO STORES CORPORATION : 
All prices include 3” dial Sole International Distributors : 


HOME OFFICE, Dept. F. R. 4. 
1 3 plate with vernier A 5 o West 34thSt., N.Y. 


# 12—1 1 oe oe ee $4.25 Full 


Without Vernier | resistance 


30 ohm 
#343 plate with dial $3.25 ; 
1423 $3.00 
. es : $2. 75 


Chelsea offers a complete line of parts and sets 
At your dealers or write direct 


CHELSEA RADIO COMPANY 


183 SPRUCE STREET 


Chelsea, Mass. N Unconditionally Guaranteed 


Please refer to POPULAR RADIO when answering advertisements. 
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Selectivity — Distance Volume 
and Ease of Operation 


NYONE can tune in a 
distant station with- 
out interference and ob- 
tain clear reception with 
an ATWATER Kent Receiv- 
ing Set. 


r à 7 


ttt 
i 


Selectivity — range — vol- 
ume and simplicity of 
operation have made it 
the choice of families 
everywhere. 


it eee ERTS IRL RETET TAT 


The clearness with which 
the ATWATER Kent Loud 
Speaker re-creates will 
give you a new conception 
of tonal fidelity. 


1111147066 


Literature sent on request 


ATWATER Kenr Mec. Co. 
4933 STENTON AVE., PHILA., PA. 
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A Modern Gulliver and the Chelten Midgets 


RN 


Like Gulliver of old—the Variable Condenser is kept within bounds by the 
tiny Chelten Midgets. These little Verniers with their 13 tiny plates can con- 
trol the wanderings of your Condenser over this great land , causing it to bring to 
your listening ears either music—speech— bedtime stories—or other broadcasts. 


A turn of its tiny knob and a new station comes in clear and strong to entertain you. It gives 
that delicate adjustment so often necessary to change disagreeable sound into clear, distinct 
speech or beautiful music. 


If you cannot get the Chelten Midget from your dealer, we will send you 
one upon receipt of money order for $1.50 and name of your distributor 


CHELTEN ELECTRIC COMPANY | 


4863 STENTON AVENUE PHILADELPHIA 


RHAMSTINE* VICTOPHONE 


$12 Postpaid” WITH HORN AND BASE 


This is a new Rhamstine* Product—combining the 
popular Victophone with an attractive horn and 
swivel base. It isa unit which is original in design, 
neat in appearance, and in connection with the 
adjustable Victophone, gives remarkable volume. 


All parts are nickel plated and polished. 


You will be satisfied with a Victophone and Horn. 
Order yours today. 


RHAMSTINE* VICTOPHONE 
For All Phonographs and Loud Speaking Horns 


In addition to the large diaphragm used in the Victophone, 
every other detail has been given the closest attention. When 
incorporated with your phonograph or horn, it will reproduce 
with the utmost volume and purest tone. No battery required 
to operate it. Your money back if not satisfied. 

It can be furnished to fit all phonographs—the Standard Type oe 

fits the Victrola, Columbia, Jewett or Sonora. Specify make of $7 80 
phonograph when ordering. r * 


Postpaid 
plete with Cord 


Order the New Victophone and test it J 2 THOS. RHAMSTINE* 


before buying any other loud speaker Woodbridge at Beaubien Detroit, Mich. 
*Maker of Radio and Electrical Products 


Please refer to POPULAR Rapio when answering advertisements. 
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A Metal Arrow Dial Pointer 


VERY worth while refinement for your set. 
These raised metal arrow-pointers simplify 
dial setting and add a great deal to the work- 
manlike, ‘‘professional” appearance of your 
set. Easily attached to panels of any thick- 
ness—just drill a small hole, insert, and tight- 
en screw in rear of panel. Does not in any 
way affect the efficiency of your set but 
makes its operation much easier. A lot of 


Nickel plated raised advantages for a very small amount. 
w threaded for a i 
2 8 Fita pe cen 
ot ng thicknee At Your Dealer’s 


Marle Engineering Co. 


Orange, New Jersey 


Write for details of our counter 


D e al ers: display card proposition. A real 
money-maker. 


Please refer to POPULAR RADIO when answering advertisements. 


42 The Best in Radio Equipment 


COCKADAY UNIT 


Full Set A, B, C and D Coils 


For 1 and 3 Tube Set 
Price $4.50 


Genuine XX Bakelite 
tubing wound with No. 
1 single cotton covered 
wire. 


Made strictly in 
accordance to 
Mr. Cockaday’s 
Specifications 


For 5 Tube Set 


< GEN, ule > Price $5.50 


Best quality Radion hard 
rubber tub 

wound with No. 

bie silk covered wire 


Guaranteed mechanically and electrically perfect. The outstanding features: 
Complete set of A, B, C and D Coils with beautifully knurled binding posts, 
eliminating loose end wires, insuring perfect contact and easier wiring. Made 
of the best quality material combined with expert workmanship. Distributed 
capacity or leakage and dielectric losses practically eliminated. Insures selec- 
tivity with maximum sensitivity and volume. 
Two large blue prints and illustrated instructions ether with list of 
parts necessary for building Cockaday Tuners furnished with each unit 
Unconditionally Guaranteed to Give Absolute Satisfaction 
At Your Dealer, Otherwise Shipped to You Postpaid 
Dealers and Jobbers Write for Attractive Proposition 


GENERAL RADIO WINDING CO. N Ve ny. 


91 * OF ALL RADIO TUBES ARE 
N EEDLESSLY DESTROYED 


Accurate estimates show that less than 9 
out of every 100 tubes give their full normal 
service and 91 are destroyed—usually burnt 
out from excess current. 

The chances are 10 to | against you unless 
you use 


RADECO SAFETY FUSES 


These tube savers are now saving thousands of tubes. 
They are endorsed by the leading Radio Publications. 

They slip on the filament terminals of the tube and in 
no way interfere with the operation of the set. 


Price $0.50 each 
(The cheapest insurance) 
Install Radeco Safety Fuses now and whenever you 
buy a new tube insist on a Radeco Fuse to protect it. 


Jobbers: We want a few live distributors 
to whom we can offer a very 
attractive proposition. 


RADIO EQUIPMENT COMPANY 


New England’s Oldest Exclusive Radio House 
20 STUART STREET BOSTON, MASS. 


Please refer to POPULAR RADIO when answering advertisements. 
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Published for Every 
SUPERHETERODYNE 


Experimenter — 


In the service of hundreds of experimenters who 
are constructing or plan to build Superheterodynes, we 
have published a text book treating every problem in- 
volved in this remarkable circuit: 


— anual 


Written by Victor Greiff, Member of the Insti- 
tute of Radio Engineers, who has been associated 
in much of the radio development of the United 
— States Navy, the Manual offers the only com- 
64 pages of valuable Plete treatise on the subject. At the same time 
data collected after en- it is written so simply and clearly that any one 


haustive investigations. 


5 ilustrated. who has a rudimentary knowledge of radio can 


5 T easily comprehend every theory and application. 
i OrderAt Once! The Edition is Limited 


Our First Edition of the Superheterodyne 

Manual is rapidly being sold out. Hundreds 

of copies are now being distributed with 

Receptrad Superheterodyne parts for the 

convenience of Receptrad builders. If you 

order promptly, however, you can secure the t r 
Manual—through your dealer, or by mail, tion that ita engineering 
postpaid. Price $1.50 


Published by The Receptrad Press e Paice. in 


RADIO RECEPTOR CO 


INCORPORATED 


57 BANK STREET NEW YORK CITY 
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INDUCTANCE TUNING 


AMRA 


Basketball 


Receivin circuits inductively tuned with 
BASKETBALL Variometers absolutely insure— 
1. Greater receiving range 

Perfect tone 

Greater volume 

Extreme selectivity, i. e. ability to 

“tune out local broadcasting and 
get distant stations if desired. 


Write today for Bulletin V describing the 
famous AMRAD Basketball 


PWN 


Experimenter 
and Amateur, the 


AMRAD 
S-tube rectifier 


No Filament to burnout. 
Operates CW Transmitters. 
Charges Storage B' batter- 
ies. Other uses. 


Write for new bulletin J-2 on 

Imoroved AMRAD ‘S-tube; contains methods of 

S-tube No. 4000 connecting tubes to obtain 
Price $10.00 various voltage, etc. 


AMERICAN Radio and Researcn 


anon ~~~ 
Dept. P á 
Medford Hillside, 
Mass. APRE — 


AMRAD 
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Se 
Every Nut- 


Wre nch es 


Derr let any hard 

hook up discourage 
you. Spintites enable 
you to work serenely and 
prevent leaky connections. 
Spintite’s hexagon socket 
grips the nut solidly—the 
cbonized handle spins it 
up tightly—the hollow 
stem goes over projecting 
screws—and it’s so easy 
to reach into cramped cor- 
ners. What you’ll save in 
time and grief on one 
hook-up will more than 
pay for Spintites. All 
sizes, from 3%" to . 
Order a set today. 


Stevens & Company 
Toolsmiths since 1899 
375 Broadway, N. X. 


Trade 
Name 
Registered 


az 


— fr.) 


—— 


OL nn —— 


Send $1.00 for Set No. 
71 with 3 most popular 
radio sises 


Send $3.50 for 
Professional Set 
No. 73—7 sises, 
to 3", in 
beautifully fn- 
tshed metal base 
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“The Best That Money Can Buy” 


“GOLD SEAL” HEADSETS 


2200 Ohms 
86˙00 


3200 Ohms 


$8.00 


“GOLD SEAL” HEAD SETS are electrically and mechanically, —as well as from a radio 
s tandpoint, — as perfect as the highest-priced Head Set on the market,—yet, with all their per- 
fection, they retail at only $6.00 for 2200 Ohm and $8.00 for 3200 Ohm. 


The trade mark “DEVEAU” has stood for the highest quality in telephone apparatus for 
thirty years,—a guarantee that every known advantage in design and manufacturing has been 
taken into careful consideration. 


Magnets are extra-heavy one-piece units; cups are of aluminum to keep down the weight 
but unlike other Head Sets, every exposed metal part of the set is finished in genuine 24-karat 
gold,—under a protective lacquer so that the finish will last for years; the terminals of each 
unit are concealed,—no contact possible with users’ hands. 


“DEVEAU GOLD SEAL” HEAD SETS are like a piece of fine jewelry in appearance, but 
with all the radio niceties that the most advanced radio enthusiast can desire. DEVEAU Units 
exactly match each other in tone,—each has maximum sensitivity and perfection of tone 
quality. 


“DEVEAU GOI.D SEAL” HEAD SETS are guaranteed to be electrically and mechani- 


cally perfect, - Our Guarantee protects every purchaser. 


STANLEY & PATTERSON = MURRAY STREET 


NEW YORK CITY, U. S. A. 


Please refer to POPULAR RADIO when answering advertisements. 
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— Does the Trick 
Remember the name Uncle Sam the 


original three circuit Tuner. 
New York Evening World DX tests a set 
using this coil was the only one with per- 
fect record. 


don't 


SELECTIVITY: 


A Committee in Philadelphia hears 49 stations, from Cuba 
to Los Angeles, sign off in 814 hours, (two tubes used) 


Try one in a new set, or use it in pas ae your 
variometer or variocoupler for 5 days. 

et the best results you ever had return 
the coil for refund. S j 
the postman. 


Uncle Sam Electric Co. 
Plainfield, 


The 
UNCLE SAM 


Licensed under Pat. Pending 
Rights Home Built.“ 


Master Tuning 


COIL 


In the recent 


If you 


Send 


no moncy-—just pay 


Write for free hook-tp. 


New Jersey 


Amplify the Telos way — 


for clearer summertime reception ! 


One stage of Telos tuned R.F. 
amplifies 20 times—through- 
out its entire wave-length 
range! A second stage ampli- 
fics 20 times again. 


and by complete elimination 
of local oscillations, by making 
cach stage entirely independ- 
ent, Telos produces a clarity 
of reception that can be pro- 
duced in no other way. 


With summertime approach- 
ing, new thousands will want 
Telos sclectivity, range and 


i Telos 


clarity. We cannot hope to 
supply them all. We can 
supply those who order at 
once—in time for summer- 
satisfaction. 


Write your name and address 
on a postcard today—send it 
to Danziger-Jones, Inc., 25 
Waverly Place, New York 
City—and you will receive a 
vitally intcresting and im- 
portant brochure that throws 
a new light on the entire sube 
ject of R. F. amplification! 


Radio 


“ that the world may hear the world” 


Please refer to POPULAR RADIO when answering advertisements. 
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BRISTOL SINGLE CONTROL 
RADIO RECEIVER 


Most Simple to Operate 


The set for those who want results with 
little effort. Anyone in the family can 
quickly learn to operate it because 
technicalities and guesswork are elimin- 
ated—One Control Dial does it all. 


Does Not Interfere With Your 
Neighbor 


Other close by reception is not disturbed 
when you tune in with this non-reradi- 
ating Receiving Set. It gives you a 
comfortable sensation of freedom to be 
able to change from one station to 
another knowing that you will not in- 
terfere with your neighbor’s receiving. 


Choice of Aerial or Loop 


Where conditions make it difficult to 
install an outside aerial, as in congested 
sections of cities, good results can 
usually be had by using inside Loop. 
In fact, the directional feature of the 
Loop often brings in stations not pos- 
sible with a stationary aerial. 


Mounted in solid mahogany case with 
walnut finish, the Bristol Single Con- 
trol Radio Receiver is handsome in 
appearance. The price is $190.00. 
zulletin 3013-L describing this set will 
be mailed on request. 


BRISTOL 


TRADE MARA 


7 AUDIOPHONE 


REG. V. 8. PAY. OFFICE 


LOUD SPEAKER 


This is known everywhere as the Loud Speaker with the 
quality tone. Not only is the tone natural and without 
mechanical distortion, but is sufficiently big in volume to be 
easily heard in a large room or all through the house. Comes 
to you ready to use no auxiliary batteries are required. 


Made in three models: 


Audiophone Senior. 


e Price 832.50 
e e Price 22.50 
ff. NO eSATA atin dy soa tale tone Price 12.50 


Audiophone Junior... woe 


Baby Audiophone 


THE BRISTOL COMPANY 


WATERBURY, CONN, U. S. A. 


Please refer to POPULAR RADIO when answering advertisements. 
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G PPI» 


Genuine 


IF 


DeLuxe 


Flewelling Sockets 

are made for better reception. 
Wide spacing of contacts assures 
no capacity losses. Positive side 
“wiping” contacts mean positive 
connection with tubes. Made of 
extra high test bakelite in two 
sizes— Standard and 199. 
Price, $1.00. 


Flewelling Condensers 
are ruggedly built. Made to give 
a world of service and stand up 
under more than ordinary abuse. 
Heavy 1-16 inch brass plates 
eliminate misalignment. Large 
ball bearings assure freedom of 
rotor. Electrical and mechanical 
efficiency exceptionally high. 
Made in two sizes—.005 mfd. 
23 plate—$7.003 .0025 mfd. 11 
plate—$6.00. 


Flewelling Tuners make 
use of the most efficient basket 
weave coil windings with a mi- 
crometer coupling control. Diel- 
ectrics are eliminated from the 
coil field. Coils are interchange- 
able. However a wide wave 
band can be covered with one 
set of coils. Tuner complete with 


— At Your Dealers 


Genuine E. T. Flewel- 
ling parts are manu- 
factured exclusively by 


or Direct. 


BUELL MANUFACTURING COMPANY 


2079 Cottage Grove Avenue 
CHICAGO 


NINANI NEA NØ NINI NINSA 
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Radio Apparatus 


The Best in Radio Equipment 


HERE IS A 
WINNER 


i 

i m 
LI m — 

"er ~ 
=>, ’ È — 
SS } _ 


SE-AR-DE 


Amplifying Transformer 
Turn Ratio 4-1 


20% louder signals with less distortion 
than any transformer on the market. 


Large! But oh boy, you should send 
for copy of the amplification curve. 


Price $5-00 


R. MITCHELL CO. 


255 Atlantic Ave. Boston, Mass. 
EXPORT OFFICE 
44 Whitehall Street New York 
PACIFIC COAST OFFICE 
Mission Street San Francisco, Cal. 


Please refer to POPULAR RADIO when answering advertisements. 
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e Key to Radio is — 


CA mblification 


T* key that unlocks the door to radio, 
with all its mysterious thrills and pleasures, 
is Amplification. Amplification builds up the 
tiny sound waves that come in to your receiving 
set, making them loud enough for you to hear 
and enjoy. Sounds that would otherwise be 
faint and unintelligible are trans- 
formed by amplification into —a 
concert in a far away city or a bed - 
time story, or the latest news. 


The danger of distortion 
BUT in amplifying these sounds they 
must not be distorted. Distortion blurs 
the quality of the sound and makes squeals 
and howls out of broadcasting that should 
be clear and distinct. It is of utmost 
importance to use amplifying transformers 
that will amplify without distorting the 
sound. 
How to get amplification 
without distortion 
THE Acme Apparatus Co., specialists 
in the manufacture of transformers, have 


THE Acme A-2 Transformer 
(shewn above) and Acme R-2, 
R-3, and R-f Radio 
Transformers seli for $5 each at 
radio and electrical stores. Your 
dealer will be glad te help you. 


without Distortion 


perfected two transformers which are famous among 
radio owners for giving the greatest amplification without 
distort 


The Acme R-2 (also R-3 and R-4) Radio Frequency 
Amplifying Transformer builds up the incoming radio 
energy so that your detector will act. This gives added 
distance. 


The Acme A-2 Audio Frequency Am- 
plifying Transformer builds up the audio 
energy which comes from the detector. 
This gives greater volume of sound 
without distortion. To be sure of get- 
ting the greatest possible range and 
getting it loud and clear use these Acme 
Transformers. 


Send for booklet 


IN ORDER to get the best results, send 
for “Amplification Without Distortion” 
“an instructive and helpful book which 
not only explains exactly how to get the 
best results by proper amplification, but 
also contains a number of reliable wiring 
diagrams. It will help you build a set. 
Mail the coupom with 10 cents for your 
copy. 


ACME APPARATUS COMPANY 
Dept. 42, Cam bridge, Mass., U. S. A. 


ACME 


~ Jor amplification 


ACME APPARATUS COMPANY, 
42, Cambridge, Mass., U. S. A. 
tlemen: I am enclosing 10 cents z 8. 

stamps or coin) for a copy of your 


r, ACME APPARATUS COMPANY, | 
| 
| 


| “Amplification Without Distortion.” 
FC/Cöĩ;1ẽ4⁰ ñ ˙²ůůyↄ a ⁊ K N ow 
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The Best in Radio Equipment 


Now you can 


UNDERSTAND 
RADIO! 


Know all about it—build and 
repair t. explain the vac- 
uum tube—operate a trans- 
mitter—be a radio expert! 


1 VOLUME 
514 PAGES 


Compiled by 
HARRY F. DART 
Z. E. 


Fermerly with the 

Western Electric 

Co., and U. 8. 

Army lastracter 
of Radio. 


Technically Edited by F. H. Doane 
30,000 ALREADY SOLD 


Every question you can think of is answered in 
this remarkable book, the biggest dollar’s worth 
in radio to-day. Over 30,000 homes rely on the 
I. C. S. Radio Handbook to take the mystery out 
of radio. Why experiment in the dark when you 
can quickly learn the things that insure success ? 
Hundreds of illustrations and diagrams explain 
everything so you can get the most out of what- 
ever receiver you build or buy. 


It contains: Electrical terms and cir- 
cuits, antennas, batteries, generators 
and motors, electron (vacuum) tubes, 
every receiving hook-up, radio and audio 
frequency amplification, broadcast and 
commercial transmitters and receivers, 
wave meters, super-regeneration, codes, 
license rules. Many other features. 


A practical book. Written and edited by ex- 
perienced engineers, in plain language. Some- 
thing useful on every one of its 514 pages. The 
authority that covers every phase of radio, all 
under one cover in one book for one dollar. Don’t 
spend another cent for parts, turn a dial or touch 
a tool until you have mailed $1 for this I. C. 8. 
Radio Handbook. 


Send $1 at once and get this 514-page 
J. C. S. Radio Handbook—the biggest value in 
radio to-day. Money back if not satished. 


[~~ ~~ TEAR OUT HERE* ~~ ————— 4 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
Bex 8250-C, Scranton, Pensa. 
I enclose One Dollar. Please send me—post-paid—the 514- 
page I. C. 8. Radlo Handbook. It is understood that if I 


sm not entirely satisfled I may return this book within five 
days and you will refund my money. 


Name %% eee eee eee eee 


„„ TYEE TENTEN 


Please refer to POPULAR RADIO when answering advertisements. 


Junior 


DeLuxe 


So human it is 
almost “uncanny!” 


You doubt your ears when 
you first hear The Amplion. 


It is so distinct and natural 
in its reproductions of voice 
and music, that it is often 
described as almost un- 
canny.” 


The reason is that The Amplion, 
instead of being a head receiver 
fitted with a horn, is the adap- 
tion for radio of an electro-mag- 
netic and acoustic instrument 
which for thirty years has been 
the standard loud-speaking de- 
vice of the world’s leading navies. 


Requires no power amplifier, 

no battery. Attaches to regular 

phone connections. 

Puba ae 1 oe non- 
i i orn an e 

dices Bok the metal sound conte: 

The special alloy di is adjust- 

able to meet all ieee of receiv- 

ing sets. 

The Amplion comesin a variety 

of models, including portables 

and phonograph units. 

In all the world there is 

nothing to equal The 

Amplion — The World’s 

Standard Loud Speaker. 


Ask your dealer for a demonstration 


Patenteen ALFRED GRAHAM & CO. 
SIGNAL ELECTRIC MFG. COMPANY 
Sole United States Distributors Menominee, Michigan 


BURNDEPT OF CANADA, LTD. 
Canadian Distributors — 172 King Street W., Toronto 
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l For Better Radio Reception— 


| — nents 


aun Uunimimununun mum eee eee eee 


Freshman products 


GUARANTEED to be mechanically perfect, scientifically accurate and built for unusual 


durability. Used by discriminating 


as each individual part. 
— — a 


The Standard Unit for Every Tube 


FRESHMAN 


VARIABLE GRID LEAK and 
CONDENSER COMBINED 


Permits you to adjust your circuit to any resistance you wish from 
zero to 10 megohma, in an unbroken range of 180 degrees. 

It takes the place of a grid condenser, grid leak mounting and grid 
leak, and, in addition permits an adjustment to the correct amount 
of resistance. 

It is the most compact, the most efficient, the moet adaptable to all 
grid circuits, and the only one which is entirely sealed and always 
remains unaffected by any climatic conditions. 


Base or Panel Type complete with .00025 or .0005 Freshman 
Condenser, $1.00. Either Type without condenser, $.75 


Set 


12 2. 
K. 
Pose O 


@eesssicrseeeosayzyanesace 
EL 


. 


2 
IF Double Adjustable Freshman 
Crystal Detector 


Fs 


cats-whisker. 


for base or panel mounting. When mounted 
on panel only the knob shows on the front. 
No more searching for the sensitive spot. 
Merely turn the knob as you would a dial, È 
thus adjusting the crystal instead of the 
Best for both Reflex and 
Crystal sets. Price. 1.50 


“FRESHMAN 
SELECTIVE” 
Variable 
Condenser 


For 
Transmission 
or Reception 


The “Freshman Selective” 
Mercury Variable Conden- 
ser is the only variable conden- 
which vary 
an engineering feat never accom- 


ser the plates of 
in area, 
plished before. 


kolito. 


SL E ——— —— — 


The new Style No. 101 is e 


amount of solder. 


The Condenser Sensation of Modern Radio 
FRESHMAN NOISELESS TESTED MICA CONDENSER 


Every Condenser is individually tested on high voltage for 
capacity, break-down and leakage. Every piece of Mica em- 
bodied in the Condenser is individually tested and examined. 
uipped with Freshman Solderi 
Terminals which allow 3 distinct connections with a very sma 


ci Each Capacity Each Capacity Each 
ya e o aai $ 35 000 33 $ 35 002 let $ 40 
COOL ............. 35 . 00o-s . 35 0028. 50 
0000s. 35 000 40 80 ecu. -60 
000 35 . 0008 40 003 ce eae 70 
00025 ............... 35 00! 40 00 78 
. 000) 35 0015 40 008 ° s 73 

ANTENELLA 


attached to any lighting socket 
clrunates the inconveniences in 
radio such as unsightly outdoor 
acrialy, insulators, lightning ar- 
ted cr, lead-in, etc. 


ANTENELLA 
It is not only a real distance getter 
but also overcomes static annoy- 
ances, 
acrial. 


iz: liifiiiiinilioi 


1.00 
1.80 


Price, 3 in., 
Pri- e, 4 in., 


F 


as. 7 reshma n 
fol Condenser 
106 SEVENTH AVENUE 

NEW YORK CITY 


NO OUTSIDE WIRES NEEDED 


The complete and efficient ANTENELLA Pri only $1.25 


Please refer to POPULAR RADIO when answering advertisements. 


Guaranteed 


c manufacturers and amateurs all over 
the world, who realize that a radio set is only as good 


The 5 is Seely, 
compact, quiet operation and will with- 
stand 8,000 volts without leakage 
danger of short-circuiting. 


0003 MF (Equiv. to 17 pl.) 
0006 MF (Equiv. to 23 pl.) 
001 MF (Equiv. to 43 pl.) 


All moulded parts 
and dial of fin est 


2 


ii 


a ase ne 
f 2 %% 06001662 6 7 „ 6021 
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e Eee naa ed Hie 2 606004 „0 


Or 


reel 
2 


222 oc. 
Capacities E 
co. 
in 
NOISELES Doe 
TESTEO MICA 272 
CONDENSER ace 
wre av = 2 4 
Tr 
STYLE 101 822 
see 
Capacity Each H 
006 ...... .....$..75 Fe 
70 as 100 AT 
008 F oo bre ene poe 220 
on 1.00 BE 
Iss ae eee 1.80 22: 
ie Aff 
ats l enue 
eee a 
ll 125 
FRESHMAN FIX-0 F 
A fixed Grid Leak Combin- s.o 
ation, 4 in 3 * 
te 
Cee 
es 
782 
ee 
ses 
* EIL 
. 
eee ) Pria f 
Freshman Grid Leak 65c 
Safo-T Handie 
An mego from 1/20 
to 10 megohms 
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BAKELITE 


TRADE MARK REG. U. 8. PAT, OFF- 


“We hereby guarantee Federal Standard Radio 
Products to be free from all mechanical and elec- 
trical defects . . . . and agree to replace al our ex- 
pense, any unit or part which may prove defective.” 


This Federal guarantee is not possessed by any other 


terial—properti hich 
cic ane aes ie oe So 
manufacturers of radio in the radio industry 


parts. For they have found ical strength, permanence 

in Bakelite a material which west 55 
successfully meets all of the ility under all conditions are 
requirements for Radio in- e bes Aa ay a 15 


gulation. rial of a Thousand Uses.“ 


They have also found in Bake- Write for a copy of our Radio 
lite a combination of properties Booklet K. 


Send for our Radio Map 


Enclose 10c to cover mailing cost and we 
will send you a large Radio Ma which lists 
the call letters, wave len location of 
every broadcasting station in the world. 


BAKELITE CORPORATION 
247 Park Avenue, New York, N. Y. 
Chicago Office: 636 West 22nd Street 


are the registered 
Trade Marks for the 
Phenol Resin Products 
manufectured under 
patents owned by 


BAKELITE 
CORPORATION 


* 2 2 50 
, 
* Ge * id 
ae 
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$3.00 


All Types „n it 
98 wine” 


Standardize l 
Now on These 770 


Quality Radio Parts 2 GN à 


PREMIER 
“DU OST AT’ DOUBLE DISCONNECT 


Huds HARE ASUNGA TEE ASLAN Dui 4KEEE A UUALLSA CELA LTTE 


(TRADE MARK) 


Two Rheostats in One 


Windings independent of one another. Each operates 
one tube. Simplifies wiring. Base Bakelite molded, 
silver etched Dial, ‘NICHROME" wire windings. 
Made for all types of tubes. No. 12, two windings, 
each 7 ohms; No. 13, two windings, each 25 ohms; 
No. 14, two windings, each 40 ohms. 


Price all types 


$3.00 


‘POTENTIOMETER 


(TRADE MARK) 


One outstanding feature 1s the double circuit breaker, 
which automatically disconnects A and B battery cir- 
cuits, thus positively eliminating A battery drain 
(as heretofore present in all Potentiometers) and at 
the same time absolutely preventing accidental 
burning out tubes with B battery rota Genuine 
Hi hroms wire wound; Bakelite base; Silver etched 
ial. 


SPECIAL ANNOUNCEMENT? 
Do you know about the other quality Radio Parts made by Premier? Micrometer-Vario- 
Coupler, Jacks, Jiffy Switches, and The Little Wonder” Hegehog Audio transformer. 


Write for Free Bulletin No.'92, giving complete list of Premier 
Radio Parts, including the famous MICROSTAT“ 


Ask for and insist on 


‘‘Premier’’ Parts at 
Your Dealer 


Premier Plertrir Lompang 
3807 Ravenswood Ave., Chicago 


19 years making 


Quality Electrical 
Apparatua 


Soreness tata emery carta TERRE TNT NT Ammer 


r ss SS /// / e e e e .. . ̃—uä 


Please refer to POPULAR RADIO when answering advertisements. 
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PARAGON 


Reg. US Pot. O 


3-CIRCUIT RECEIVER 


“HEAR THOSE SAXOPHONES!” 


Every tone, every note clear and sweet. 
You can almost see the musicians sway- 
ing in time to the music. It’s just as if 
the orchestra was right in the room 
with you. Why pay money to go dance 


when the best in the land can be had 
right at home over the radio? 


The Paragon 3-Circuit Receiver here 
illustrated is the last word in sensitivity, 
selectivity and simplicity. You need 
only to switch on the tubes and set the 
dials for the station you want. The 
cabinet is of highest finish mahogany 
or walnut and includes compartment 
for dry batteries. The Paragon is the 
ideal Radio Receiver for the home. 


Write for illustrated Bulletins of Paragen Radio Receivers 


ADAMS-MORGAN Co. 
20 Alvin Avenue, Upper Montclair, N. J. 


PARAGON MODEL 
RB—2 
PRICE $135.00 


Please refer to POPULAR RADlo when answering advertisements. 
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Loud 8 
Morrison 


is a name identified with all 
that is fine in a loud speak- 
ing unit—for phonographs 
and horns. 
Everywhere, 7 who ap- 
5 really good radio, 
ow they can depend on 
Morrison to bring out, con- 
sistently, the very best in 
radio reception. 


These are the Reasons 


Morrison Loud Speakers are manufac- 
tured by skilled radio workers in a 
laboratory ideally equipped. 


Quality is never sacrificed—either in 
material or workmanship. 


Every unit is triply tested before ship- 
ment. 


Thus Morrison Loud Speaker 
maintains its front rank in the 
field of radio. 


Nickel Plated Model 
$10.00 


Complete with a five foot cord, 


Send for an illustrated descriptive 
‘catalog. 


Distributors 
There are several territories still available. 


We are interested in securing proper repre- 
sentation. 


Jobbers— Dealers 
Our plan of merchandising has been profit- 


able to many jobbers and dealers—if you are 
interested write or wire for details. 


Morrison Laboratories Inc. 
345 Jefferson Ave., E., Detroit, Mich. 


Only 
Variable Grid Leak 


to fit all sets 


Accurat econtrol for every 
detector tube in the 
land now pos- 
sible with 


Variables 


Cartridge style, having 
one-finger plunger con- 
snaps into the 
fear’ of present fixed 
eak. No panel-drill- 
ing or wire-change. 


No. 101 for storage batt. tubes: 
No. 201A for dry cell tubes 


Typical sets improved with 
DURHAM Variables 


and all Neutrodynes 


Only 75c at dealers; or 80c postpaid 


Free folder “C” gives details. 
Get yours from dealer or write 


Satisfaction Guaranteed. 


DURHAM & CO. Inc 
1930 Market St., Philadelphia 


E detector tube needs a DUR HAM — 
Dealers: ika. saaleat to install, dre ana sell. 


Please refer to POPULAR RADIO when answering advertisements. 
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PAUL 


N the eighteenth of 

April in 1775 two lan- 

terns were hung in the 
tower of the Old North Church in 
Boston signaling to Paul Revere in 
Charlestown the movement of the hos- 
tile troops. Thus began the famous 
ride which will always live in our 
history. 


Paul Revere’s broadcasting, although 
romantic and spectacular, seems crude 
to us today. The death of a president, 
an earthquake in far-off Japan, and 
many other instances which history may 


Holtzer-Cabot Loud 
No. 2 Universal Hea 


Speak 
Loud Speaker Phonograph Attachment 10.00 
No. 4 National Headphones 6.00 


Write for booklets explaining how the exclusive 
features of these instruments enable you 
to enjoy the wonders of Radto 


J THE HOLTZER-CABOT ELECTRIC CO. 


125 Amory Street, Boston, Mass. 
6161-65 South State Street, Chicago, IIL 
Department B- 


„ d æ y 


REVERE 


deem fully as important are 
now flashed almost instanta- 
neously to millions of homes. 
Only one key is necessary to gain 
access to this wonder land of Radio. 
The key is satisfactory receiving appa- 
ratus. 


HOLTZER-CABOT Headphones 
and Loud Speakers enable your receiv- 
ing set to give its utmost in sensitive- 
ness, volume and quality. 


The fullest enjoyment of Radio is 
yours if you own HOLTZER-CABOT 


equipment. 


er $25.00 
9.50 


Please refer to POPULAR RADIO when answering advertisements. 
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Como Duplex Transformers 


(Push-pull System) 


The best and biggest selling transformer in the field. Merit alone has done it! The Como 
Duplex“ was first and we are being copied continually by those who lack the skill and 
knowledge to create. Imitation is the sincerest form of flattery and lots of manufacturers 
are flattering us. Mr. Laurence M. Cockaday, famous designer of radio circuits, having the 
world’s best transformers to choose from has specified Como Duplex” in his new 4 circuit 
tuner. This should be a sufficient guarantee for anyone. 


Price $12.50 per matched pair 


“Como Duplex’? system of amplification gives a May be added to your present ampla giving you 
maximum volume without distortion and tube power amplification on the weak “enal that more 
noises. of the ordinary amplification would kilj. 


A copy of “How to Make a Power Amplifier” is yours for the asking 


COMO APPARATUS COMP ANY, 446 Tremont St., Boston, Mass. 


INSIST ON NEW YORK COIL COMPANY’S 
PROVEN RADIO PRODUCTS 


New York Variable Con- =) = an The New York 
denser with Vernier, 23 We Fun; Variable 
p 1 a t e 9 $3.50, and 43 <” — — Ni — ; Grid Leak 
plate $4.50. Price in- fa Easily tops the 
cludes dial and knob. field in precision, 


laaa permanency and 


70 1 ee N 
* 


1 


h 


Price $1.50 


Mica Fixed Condensers 
Of tested and permanent capacity, ranging 
from . 0001 to 
006, 35 cents 


Amplifying 
Distortionless 
Transformers 


5 * ~ 
Correct for any pam 0 75 cents, of 
tubes. a a superior qual- 
Price $4.00 Ff A n ity. 


ee a T 


NEW YORK COIL COMPANY 


338 Pearl Street New York City, New York 
Pacific Coast—MARSHANK SALES CO., 1240 S. Main St., Los Angeles, Calif. 


Please refer to PoPULAR RADIO when answering advertisements. 
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J e e — 
la new Broadcast Receiver 


Type RF-2, a receiving set of surpass- 
ing excellence is offered to the radio 
public. 


Radio frequency amplification at its best 
is employed—a transformer-coupled 
tuned radio frequency circuit, with two 
stages of audio frequency amplification. 


There are but two controls and tuning is 
extremely simple. Extraordinary sensi- 
tivity is combined with a high order of 
selectivity. Broadcast programs from 
far distant points are received with 
marked clarity and volume. 


—— 


er. ST” — 2 
L 1 * 


The assembly of instruments is encased 
in solid mahogany. 
SEE IT! HEAR IT! COMPARE IT! 
Ask your dealer 
EISEMANN MAGNETO CORP, 
William N. Shaw, President 
46 Thirty-Third Street, Brooklyn, N. Y. 


‘ 


2 RF 
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The Best in Radio 


“Built First to Last” 


See those 
Honeycomb 
Stator 


Coils 


Range is 
200 to 600 
Meters 


Every User More 
than Pleased! 


Nation wide welcome by radio enthusiasts has 
proved that there is just one mistake you can 
make while buying this remarkable variometer. 
You can allow a de 

wants to sell rather than let you have the 

ular Coto that is hard to get. Don't let 
Pound the counter if you must. INSIST! 


Coto Moulded Variometer, Type 80C0, $5. 


The Silver Plated 
Air Condenser 


plates soldered 

92 in Vanes aud SIL- 
VER. PL Loss; 
of N b are 


une 


af 


(lfa a 


look for a really fine 5 to 
1 turn ratio Audio Arn- 

fying Transformer. 
8 0 ype 4000 has stood 
8 1 of wide tse 
and can be depended 
upon for amplification 

t it's a treat to hear. 


$5. 


Fy 


COTO COIL CO., PROVIDENCE R T 


Los Angeles, 329 Union League Bidg. 
Minneapolise, Geo. F. Darling, 705 Plymouth Bldg. 
Atlanta, C. P. Atkinson, Atlanta Trust Co. Bldg. 

Canada, Perkins Electric Co., Ltd. 


Montreal Toronto Winnipeg ` 


Please refer to Popvuar RADIO when answer:ag advertisements. 


Lquipment 


aler to switch 885 to one i 


Your Money’s Worth 
In Peppy Voltage 


(AMON 
RADIO PLATE 


“B BATTERIES” 


No slackers. DIAMOND Batteries do 


a full night's work every Right. Don't 
faint under the load, but come up fresh 
night after night. You get more out of 
DIAMONDS because so much more goes 
into them. The products of a responsible, 
well known electrical manufacturer. 
Guaranteed to satisfy. Get: a DIAMOND 
Battery today. Each one in a separate 
carton stamped with the DIAMOND 
trade-mark. 


If your dealer cannot supply you, order 
direct, C. O. D., naming your dealer 


LIST PRICES 


No. B-1, 22'; volts, $3.00. 5 binding posts in steps of 
114 volt ts. 
No. B-2, 45 volts, £5.50, a longer life 45 volt battery, 
5 positive taps. 
No. B-16, 45 volts, $4.50, 5 taps from 16% to 22% 
a 
No. BA. 22's volts, $1.75, for portable sets. 5 taps. 


No. 3, Type C, 4% volts, 70c, 3 taps. 


DIAMOND ELECTRIC 
SPECIALTIES CORP. 
102 SO. ORANGE AVE., NEWARK, N. J. 


Dealers—Jobbers, Write for 
Proposition 


Imported PHONES? 


You shall be Sole Judge 


A Most Unusual Offer 


EST N & K Phones on your radio set alongside any other phones 

made. If the N & K Phones do not reproduce both high and 
low tones more perfectly, if they do not give a clearer, more mellow 
tone, if they do not fit more comfortably on the head, send them 
back to the store within three days, and your money will be promptly 
refunded. No obligation whatsoever will be incurred. You shall be 
the sole judge. The N & K Head Set, Model D, 4000 ohms, is the 
imported head set that the radio fans“ are all talking about. Larger 
diaphragms. Nickeled brass sound chamber. Leather covered bands. 
$8.50 at leading stores. Ask for descriptive folder. 
TH. GOLDSCHMIDT 15 WILLIAM STREET, NEW YORK 


CORP., DEPT. pa. 


Aanmamunnunummmamuupmumanammmummmumammmmmmunnmmmmmeennemeantttdnttnmin i 


Athol, Mass. 
Atlanta 
Balumore 


Bangor, Me. 
Blooméeld, N. J. 
Boston 


Bri 
Br lyn 


Chicago 


Cleveland 
Colorado Springs 


Darton 
Denver 


Des Moines 
Detroit 


East Orsage, N. J. 
imira 


Fall River 
Fiuchburg 
Harruburg 
Harif ud 
Houston 

Ia franspolis 


Jomaica, L.L 


‘hnas own 
nsss Caty 


Long lend Cirp 


1 os Angeles 
Lowell 


Memphis 


Milwaukee 
Minneapolis 
Newark, N. L 
New Haven 


New Orleans 
New York City 


Oklshoms City 
Oməhs 
Paterson, N. J. 


Pawtucket 
Peoris 
Philadelphias 


Pittsburgh 


Pirtefield,. Mass. 
Ponland, Me. 

Portland, Ore. 

Provi lence 


Rochester 
San Francisco 
Savannah 
Seattle 

Sioux City 


Spriagheld. Macs 
St Louis 


St. Paul 
Syracuse 


Tulse 


Washington 
Waterbury 
Worcester 


Any of the 
stores listed below 
or any other store display- 
ing this advertisement 
will send you an N & K 
Head Set to make this trial. 


M. Steinert & Sons Ca, 
M. Rich & Bros. Co. 
Hochechild. Kohn & Co. 
Little Joe Wiesenfeld Co. 
oel Gutman & Co. 
ones Electric Radio Co. 
Steinert & Sons Ca. 
United Cigar Store 
ard Stores 

M. Steinert & Sons Co. 
f- 4 — Co. 

ver Johnson Sporting 

Goods Co 


M. Steinert & Sons Co. 
Abraham & Straus 
Frederick Loeser & Co. 
A. I. Nemm & Soa 
Royal Eastern Elec. 
Sup. Co. 
20th Century Radio 
Corp. 
United Cigar Store 
Marshall Field & Co. 
Radio Instrumeno Co. 
of Chic ago 
The May Company 
H. Lesser & Co, 
Kaufman & Co., lac. 
eason Bros. 
The Anderson Piano Co. 
Daniel & Fisher 
Stores Co. 
Younker Brothers 
J. L Hudson Co. 
Crowley, Milner Co, 
Detroit Electric Co. 
United Cigar Store 
Barker, Rose & 
Clinton Co. 
M. Steinert & Sone Co, 
M. Steinert & Sons Co, 
Pomeroy’s Inc. 
Sage, Allen & Ca. 
W. C. Munna Co. 
Alamo Sales Corp. 
Bangert Electric Co. 
Royal Eastern Electric 
Soppi» Co. 
United Cigar Store 
Penn Traffic Co. 
The Schmetser Ca. 
Western Radio Corp. 
J. W. Jenkins Sons 
Music Co. 
Royal Eastern Electric 
Supply Co. 
Hamburger’s 
M. Steinert & Sons Co, 
Bon Marche D. G. Co. 
Bry-Block Mercantile Co. 
J. Goldsmith & Sons 
Gimbel Brothers 
L. S. Donaldson Co. 
L. Bamberger & Co. 
Edward Malley Co. 
M. Steinert & Sons Co, 
D. H. Holmes Co 
Davega (11 stores) 
Gimbel Brothers 
ohn Wanamaker 
erbert & Hucegen Co, 
United Cigar Stores 
(10 stores) 
Devid Killoch Ca, 
Royal Eastern Elec. 
Supply Co. 
L. Lewis, Ine. 
anes-Zener Co. 
Haynes-GOriffin Radio 
Service, Inc. 
J. W. Jenkins Sons 
Music C 


u o. 
Oakford Music Co. 
Richard M. Shiaece 
Paterson Radio Co. 
M. Steinert & Sons Co, 
Block & Kuhl Co, 
Gimbel Brothers 

ohn Wanamaker 

it Brothers 
N. Snellenburg & Co. 
Boggs & Buhi 
Kaufmann & Baer Co. 
Ludwig Hommel & Co. 
Holden & Stone Co. 
M. Steinert & Sons Co. 
Meier & Prank Company 
The Outlet Co. 
M. Steinert & Sons Co. 
Kelman Electric Co. 
The Emporium 
Leopold Adler 
Frederick & Nelson, Inc. 
Davidson Bros. Co. 
Radio Exchange 
M. Steinert & Sons Co, 
Famous & Barr Co. 
Van-Ashe Radio Co. 
Pioneer Electric Co. 
Alexander Grant's Sons 
J. W. Jenkins Sons 

Music Co. 
Woodward & Lothrop 
M. Steinert & Sone Co. 
M. Steinert & Sons Co. 


Dealers: We authorize you to 
refund the price of any N & K 
Head Set returned under the 
conditions named in this ad. 
We will exchange or replace 
any sets that come back to you. 


lll 
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e 2 MADERA” d WOOD 


Gives Radio a New Voice 


Did you ever stop to think that it is not the bow or the 
strings that give a violin its voice but the harmonious vibra- 
tion of the wood body of the instrument? Imagine a violin 
made with a metal body! Then realize what an injury 
metal horns are doing to radio—just as metal horns held 
back the talking machine until wise men replaced them with 
wooden cabinets. 


“MADERA Clearspeakers 


are made from artificial wood, cast from the original hard- 
wood fiber, in steel dies, under a pressure of 12 tons to the 
sq. in. and 800 degrees of heat. This material is twice as 
dense as natural wood. Its acoustic properties are wonder- 
ful—resembling those of a rare old violin. 
Madera Clearspeakers are fitted with a special Baldwin 
One of 5 numbers loudspeaker unit of great power and clearness. They are 
fran N 15.00 all ready to attach to any radio set adapted to loudspeaker 
to $32.00 in service and are being used on many types of sets which 
pee pape ot mg could never use loudspeakers—even some of the better of 
Send for circu- the crystal outfits. 
lars. Order from If he does not carry the line write us, 
255 Your Dealer giving his name and address. 
Circulars Free. Write right away so as not to lose 
an unnecessary day’s delight with your radio. 


AMERICAN ART MACHE . 
351 W. Austin Avenue so Chicago 


FLERON RADIO SPECIALTIES 


The Porcelain Sockets ane Vernier Adjuster 


Very carefully made. Brass uster on the market. 
nickeled. Black Glaze. Spring f ead away from dial 
o sizes. Standard Bulbs and en not in use. With slight adjust- 
U. V. 199. ment spring can be arm. Fite 
ach socket in a carton. made to hold head and others. Works perfectly, 
ains Only 35c. ea. 


ERR w d . i t; ttber Oba 
EAA BAI "i Fi * aa „ 


The Porcelain Insulators + — The Stand-Off Insulator 


Lowest power losses in the antenna. Dielectric Fills the much-needed requirement 
absorption reduced to minimum because of very low for a good strong looking and prac- 
pase difference of Fleron Porcelain. Very tough tical stand off insulator. Meets 

ay Solid Black Glaze. Seven sizes, 20c to $1.00. every uirement of the Board of 
E insulator in a separate carton. Fire Underwriters. $1.25 each. 


For Sale by all Good M, M. FLERON & SON, Inc., 112 No. Broad St., Trenton, N. J. 
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An Easy Way 
to Cut Out 
Interference 


Add a Ferbend 


Wave Trap to 
Your Set 


Why Listen to Three This Man Takes His 
Choice— Why Don’t You? 


Stations at a Time? 


Why rebuild and enlarge your set to the 


last pitch of refinement just to get better Ferbend Electric Co., i 
selectivity, when you can get a WAVE TRAP a T E 
which, connected by two wires to your old ATE Nessa the WAVE TRAP I pur- 
3 chased you some time ago and given it 
set, will TRAP OUT the powerful waves from a thorough try-out. There are five broad- 
the interfering station, and leave the voice casting stations in this city, four of them I 
you want to hear just as clear as a bell” ae p = by movies dial ar Polan, the 
: t powe one, can 
The FERBEND is the original WAVE alsaca by changiag the dial t jata: 
TRAP, designed and manufactured complete arg “station a heard on the Auau tie coast 
by us, after years of careful experimenting. waiian Islande. 
Do not confuse it with imitations, hastily as- Jobn F. Parsons, 
sembled from ordinary radio parts. ae pedicel Cu 
FERBEND . 
USE THIS . 
Woe COUPON $ 
PATENT APPLIED FOR —to double gs ` oe 
Om 75 s. 
The : the pleasure Je Oe +} 
o 
esin from your / 4 d 
Origina A c, 
Wace RADIO e e 
ý es de : * 
Filter SET e SEY L ye 
PW ERAT SY 
7 QO" . SN e 9 8 
GUARANTEE MC PEELE eS 
3 * * 
Every FERBEND WAVE TRAP is warranted to SRS Seas ka 
K a G 
complete by the Ferbead Electric Co. (not asem 7 GO GF SAT and) dd 
bled from stock radio parts). W connected / © One eps ec 
to any workable radio receiving set, and prop- ` 2 V ee „ "Ce $ 4 
erly adjusted, ing to directions, we O ee LA e 
guarantee that any interfering broadcast- Fg Pà DNE oe ad 
ing station can be tuned out, while the y S A S N „ ae 
station desired continues to be heard 7 e K, . . g. ps 
as before. P V 40 VSCO O e C g 


L 
— — — — ä—üÜdä 
— ———. —̃ — d 
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A 
True-tone 
Non-Directional 
Ornamental 
Solid Mahogany 
Loud Speaker 


Ask Your Dealer 
or 
Write Us Direct 


TYPE o BOWL 


2 The Best in Radio Equipment 


AN 


VAN-LE 


REPRODUCER 


AND 
ATTRACTIVE 


FOR 
DEALERS 


(Pat. App. for) 


Mfd. by 
VAN-LE CORP’N 


100 Sip Ave Jersey City 


INTERESTING 


PROPOSITION 


WRITE FOR DETAILS 


Zs 
La BY 
negiste.et LLL 8. e Office 


CERTIFIED! 


Supertran Audio Transformers have 
been approved by the largest testing 
laboratory in the United States. They 
are certified“ by scientific measure- 
ments to be unequalled for volume, 
quality, and electrical efficiency. 


Price $6.00 


These Trans- 
formers are 
especially de- 
signed for the 
Neutrodyne 
and Reflex 


circuits. 


Can be used with any amplifying tube 
on the market with excellent results. 


At your dealer— or direct by mail 
on receipt of purchase price 


FORD MICA COMPANY, Inc. 
33 East 8th St. New York 


“The 
Best Built 
Set in 
America” 


R-212 


Licensed by I. R. M., Inc., 
under Hazeltine Patents 


Radio Service Laboratories, 1000 11th Ave. 


vee 


i 3 


100 Volt Panel type 


“I’ve found KIC-O B' batteries 


the most satisfactory’ 


A prominent New York engineer said the above. KIC-O 
batteries made good w ith professionals and novices. 
Alkaline type; won't sulphate or buckle. Life unlimited. 
Not harmed by short-circuit- 
ing, over charging, idleness. 
Panel switches give single cell 
variations. Recharge from 
any 110-volt A.C. line with 
small home rectifier. Charge 
lasts 3 to 6 months in detect- 
or plate circuit. 


GUARANTEE 
Your money back on any KIC-O 
Battery if not satisfied within 30 
days. Write for full informa- 


tion on “A” and “B” Bat- 


teries. 


Unmounted Rectifier . . 
Mounted Rectifier. ... $2.50 


KIMLEY ELECTRIC COMPANY, Inc. 


$1.00 


2667 MAIN STREET, 


KIC- 


BUFFALO, N. v. 
Storage “B” Batteries 
long service, low cost 


Embodying the Hazeltine Neutrodyne circuit in an improved 
form as to neutralization, workmanship, quality, 
appearance and efficiency of operation. 


Asbury Park, N. J. 
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“A” Battery for 
six-volt tubes 


When is a battery cheap? 


BATTERY that allows your soloist to 

be accompanied by a noise like a 

thunderstorm is never a cheap battery; 

because it’s certain that you will be dis- 

satisfied and soon supplant it with a good 
battery. 

Obviously, a battery that does not last 
long is not a cheap battery. 

The battery that is really cheap is the 
one that gives perfect service and gives it a 
long time; one that does not have to be 
recharged too frequently—a silent, long- 
lasting battery, steady and dependable. 

Because they give such good service and 
such long service, you will find Exide Radio 
Batteries cheap in the true sense of the 
word. They may cost you more than some 
to start with, but long life and freedom 
from repairs make the last cost low. And 
the added enjoyment you get from your 
set, through clarity and lack of needless 
bother, will be priceless. 

In replacing a worn-out battery or when 
buying a new set, be good to yourself and 
get an Exide. 


Complete line of Exides for radio 


There is a complete line of Exide Radio 
Batteries—batteries that give uniform fila- 
ment current over a long period of discharge. 

Apart from the 12-cell Bꝰ battery there 
are three A batteries for whatever type 
tube you use. The Exide for 6- volt tubes 


gives full-powered, ungrudging service. It 
has extra-heavy plates and requires only | 
occasional r ing. It comes in four sizes, 
of 25, 50, 100 and 150 ampere hours capacity. 


The Exides for low-voltage tubes are 
midgets in size but giants in power. The 
2-volt battery weighs only five pounds, has 
a single cell, and will heat the filament of 
WD- 11 or other quarter-ampere tube for 
approximately 96 hours. The 4-volt “A” 
battery has 2 cells and will light the fila- 
ment of UV-199 tube for 200 hours. 


The dominant battery 


On sea and on land the Exide plays an im- 
portant role in the industrial life of the 
nation. In marine radio, Exide Batteries 
provide an indispensable store of emergency 
current. A majority of all government and 
commercial radio plants are equipped with 
Exides. 

Exide Radio Batteries are sold by radio 
dealers and Exide Service Stations every- 
where. Ask your dealer for booklets de- 
scribing in detail the complete line of Exide 
Radio Batteries. Or write direct to us. 


Exide 


RADIO BATTERIES 


THE ELECTRIC STORAGE BATTERY COMPANY, PHILADELPHIA 


In Canada, Exide Batteries of Canada, Limited, 133-157 Dufferin Street, Toronto 
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GOLDCREST RADIO RECEIVERS 


With Gold 
Finished 


GOLDCREST Receivers have a distinctive, 
beautifully etched gold finished panel in a sub- to 1500 miles. loud speaker volume. 


stantial mahogany cabinet. A set beautiful . 
enough to be a valuable addition to the drawing 55 arg ear TEA low be- 
room of the most fastidious. cause all parts are made pos 5 plant. 
GOLDCREST MODEL 60 i e . . $60 
ES O is a four tube re- Medale i 1475 


ceiver consisting of one stage radio frequency, 
one detector and two stages audio frequency. Solid Mahogany Console Model 62..$120 
A SPECIAL OFFER 


WE WANT YOU TO SEE, TRY AND BE CONVINCED. WRITE TODAY FOR FREE ILLUSTRA- 
TED CIRCULAR AND SPECIAL OFFER. IMMEDIATE SHIPMENT MADE ON ALL ORDERS 


Dealers and Jobbers: X nen a aung preposition for the asking 


THE CLEARTONE RADIO CO, Cincinnati, Ohio 


27 A‘*200,000°°COMPANY 
| > stands squarely back 
1 


This will assure consistent reception from 1000 


of the quarantee on 
every Scientific headset 


20,000 TURNS Order TODAY 

Sooo n by Postcard 

and Pay 

Postman 

on arrival 

JASOLIDYEAR u post. LOUN ap 
TO DESIGN [F PAID UNrr is 


We Guarantee The Scientific Headset to be the greatest 
value on the market. Try it for five days. If not satisfactory send it 
back and your money? will be refunded immediately. Circular? on 


request. Dealers wanted. 


THE SCIENTIFIC ELECTRIC WORKS 
98 Brookline Ave. Derr. J BOSTON, MASS. 
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E name Magna vox on a 
Radio Re producer stands 
for the most care ful work- 
manship. highest quality of 
material and also for a funda- 
mental operating principle 
utter ly distinct from that of 
ordinary ‘loud speakers. 


on” yl et OMe 4 


The base of the new 
model Magnavox Repro- 
ducer R3, showing tone control 


Important features now offered in 


Magnavox Radio thie Reproducer Supreme 


E Magnavox electro dynamic 
principle obviates the need of 
any mechanical adjustment to reg- 
ulate the air- gap or change the 
position of moving parts. This fam- 
ous principle of operation permits 
the use of an electrical tone control. 


This control directly affects the 
character of the electrical circuit 
which creates the sound, control- 
ling the sensitivity of the instru- 
ment and also its volume of repro- 
duction. 


Moreover, this electrical control 
produces a great saving of current 


(already reduced in the new R3 
and R2 to a maximum of . 6 am- 
pere) for, by its action, the current 
value can be reduced to a mini- 
mum of. 1 ampere. 


The new Magnavox electro-dyna- 
mic Radio Reproducers R3 and 
R2, in fact, are equipped with the 
first true sound controlling device 
ever designed. See them at your 
dealers and write us for catalog. 
THE MAGNAVOX COMPANY 
OAKLAND, CALIF. 


New York Office: 370 Seventh Ave. 


Perkins Electric Limited, Toronto, 
Montreal, Winnipeg, Canadian Distributors 


Please refer to POPULAR RADIO when answering advertisements. 
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FAHNESTOCK’S 


RADIO PRODUCTS 


MASTERPIECE 


Perfect Contact Vernier Rheostat 


For fine filament control 
of tubes and superfine 
tuning, the Regal Vernier 
stands alone. Nothing 
just like it on the mar- 
et. 


Com lete with 
no 
The Antenna Connector 


Snap larger connector over Antenna Wire; insert Lead-in 
Wire into smaller clip and a perfect connection is the result. 


Fifteen Taps—But 
Only One Drill 
Hole Required! 


A 15 Point Switch complete 
in one unit. No more 
messy soldering. No more 
drilling of holes. No more 
chipped panels. Complete 
with hard rubber Knob and 


L 
Type No. 162. ... .$1.50 


, Improved 
Ground Clamp! 
Equipped with Fahnestock 


Patent Wire Connectors 
Easily Attached. 


No Soldering—For Radio Use Only. 


Our name is stamped on all our products. None 
genuine without it. 
At Your Dealers 


FAHNESTOCK ELEC. CO. 


Long Island City, New York 


Broadcast Tested, High Quality 
Audio Transformer 


For clearness of tone, 
amplification of voice 
and music from near- 
by and distant broad- 
casting stations 
Regals are unequaled 
by any Transformers 
on the market. 


334 tol Ratio. . .$4.25 
5 to1 Ratio... 4.50 


— — 
Amplify the MODERN aay! 
Modern y 


“Push-Pull” 
Power Amplifying 


At all good deslers—otherwise write direct 
for complete deacriptive folder No. 24, send- 
ing dealer’s name. 


AMERICAN SPECIALTY CO. 


Bridgeport, Connecticut, U. S. A. Transformers 


More volume—less distortion— 
fect reproduction of music or speech. 


New bulletin of amplifier hook-ups and 
circuits using Push-Pull'“ amplification, at 
your dealer's or sent free on request to us. 

Modern Reflex Audio Transformers for 
all reflex circuits using tal detectors. 

Will work satisfactorily with any standard 
Radio Frequency Transformer. 

Modern standard Audio Transformers 4 
to 1 ratio for all 2-step amplifiers and spe- 
cially designed for use with Modern Push- 
Pull“ Transformers. 


No Two Receivers Are Alike 
Connect In Multiple and One Will Get 
Most Current i 


AJAX — MULTI — RADIO 


Phone Plugs and Connectors 


Allow One to Four Head Sets 
or Loud Speakers 


ALWAYS IN SERIES 


Ne. 18—For Jacks 
No. 18A—For B Posts 


Gives ual Results to All. No Others Like 
AJAX—$1.75 Each.—Dealers or Direct. 


Liberal Discounts on Complete Line to Dealers 


and tributors 


AJAX ELECTRIC SPECIALTY CO. 
1926 Chestnut St. St. Louis 


If ur deal t * 
F 


The Modern Elec. 
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LL the uttermost resources of 
A radio are yours to command 

with the remarkable Eagle Neu- 
trodyne Receiver. Former difficulties 
with tuning, capacity effects, reradia- 
tion, and regeneration are gone. Far- 
distant stations are brought in clear 
and loud, as easily as a phonograph is 
operated. Tube capacities are bal- 
anced just as the power crane is 
balanced by its counterweight. Each 
Eagle Receiver is individually bal- 
anced and tested by a prominent radio 
expert. Backed by an excellent repu- 
tation. Guaranteed without reserva- 
tion. 


ok ok 


Licensed by Independent Radio Manufacturers, Inc., 
under Hazeltine Patent No. 1,450,080, dated 
March 27th, 1923, and other patents pending. 


Write for Illustrated Leaflet 
Tabe Capacities 


BALANCED 


SSS 


we SOAR ABoy, “SS 


a‘ (AZ * 
mu 


Just as the Electric Eac — v 
Crane Arm is | ME RADIO CONN 
Balanced | Saa 


18 Boyden Place 


Please refer to POPULAR RADIO when answering advertisements. 
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lueprints 


Improved Cockaday 4-Circuit Tuner 
and Tuned-Radio-Frequency Receiver 


S° great has been the demand for Poputar Rapio’s Blueprints of 

the “Improved”? Cockaday 4-Circuit Tuner, that we have 
now prepared similar actual size Blueprints of the Non-Regenerative 
Tuned Radio-Frequency (neutrodyne) Receiver described in this issue. 


Eo of these sets of Blueprints has 
been drafted by our own staff under 
Mr. Cockaday’s personal supervision. They 
are full size, accurate, authoritative—and 
so simple to follow in all details that a 
novice can work from them without difh- 


culty. 

The two complete sets of three prints 
each, covering all constructional require- 
ments for these two highly- efficient re- 
ceivers, include an exact panel pattern, an 
actual size instrument layout, and a 
picture diagram of all parts showing every 
wiring connection. 

With these actual size Blueprints you can 
drill your panel without taking a single 
measurement; you can arrange your in- 
struments and parts in exactly their correct 
places without guess or hesitation—and 
you can connect all terminals without even 
knowing how to read a hook-up diagram. 

To make these Blueprints available to all, 
they have been priced at the very low figure 


of only $1.10 postpaid for each complete 
set of three prints. The complete set of 
three prints on the “Improved” Cockaday 
4-Circuit Tuner may be had at $1.10 post- 
paid. The complete set of three prints on 
the Non-Regenerative Tuned Radio-Fre- 
quency (neutrodyne) Receiver may also 
be had at the same price, $1.10 postpaid. 
Single prints (one sheet only) are not avail- 
able, as the complete sets cannot be broken. 

For your convenience two handy coupons 
are printed below—one for the Blueprints 
of the “Improved” Cockaday 4-Circuit 
Tuner, and one for the Blueprints of the 
Non-Regenerative Tuned Radio-Frequency 
(neutrodyne) Receiver. Simply fill out the 
coupon which calls for the set of Blueprints 
you want. Attach your remittance for 
$1.10, and the Blueprints will come to you 
by return mail. 

If you wish both sets, fill out and mail 
both coupons with your check or money 
order for $2.20. 


PopuLAR RADIO, INC. 


9 East 40th Street 


} POPULAR RADIO, Inc., Dept. 44 


l 9 East 40th Street, New York City 
U Enclosed is $1.10 in full payment for a complete set of 
three Blueprints for the Improved Cockaday 4- 
| Circuit Tuner, consisting of the following: 
l Exact panel pattern. 
j Actual size instrument layout. 
i Picture diagram of all parts 
(actual size) showing complete 
| wiring. 
I N 
3 VV ee a hia ea A E an 
D 
Matt. ⁵ T E a Sees 
i 
a 
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Dept. 44 


New Vork City 


POPULAR RADIO, Inc., Dept. 44 


9 East 40th Street, New York City 

Enclosed is $1.10 in el payment for a complete set of 
three Blueprints for the Non-Regenerative Tuned 
Radio-Frequency (neutrodyne) Receiver, con- 
sisting of the following: 


Exact panel pattern. 
Actual size instrument layout. 


Picture diagram of all parts 
(actual size) showing complete 
wiring. 


eee eer „% %%% % reer „ „% „ „% „„ „%% „% „„ „„ „„ „„ „„ „„ „„ „„ „„ „„ „„ „e 
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1 the Stations You Want 


—— — 


ii: 


decremeter type plates of the Kellogg variable condensers furnish the 


idest tuning range possible, as the increase or decrease in capacity is con- 


the degree of its selectivity. That is why we recommend using Kellogg. 
Select Kellogg radio equipment and know you have the best. If your dealer 


does not handle Kellogg, communicate direct with us. 


In constru 


UAA it 


KELLOGG SWITCHBOARD & SUPPLY CO. 
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Your Condenser Makes 
a Difference 


Pick up those 
distant stations 
louder and clearer. 
Eliminate noise 
and interference. 


EE [= Get more pleasure 
= S out of your receiv- 
= SE = ing with 
ENZ E Elgi 
EZE = gin 
x E Precision 
* D = 

a Condensers 


Fully Guaranteed 


Size Plain Vernier 


3 Plate 000063 M. F. $1.75 
1 11 Plate . 00025 M. F. 2.40 $4.00 
— 7 7 17 Plate 00035 M. F 2.75 
12 Point Rotary Switch QA 4 Rae gos ME 40 258 
oint Rota witch 5 3 
‘thle 3” diameter composition dials, 50c extra 
No more fumbling around with elusive wires P A See your local dealer. If he cannot sup- 
and variocoupler taps. ” 12 point switch adds to the 3 
2 of the front of board cont act mainte and makes ply you send his name with your order to 
easy r you to solde 7 Col er taps to its various 

terminals. May also be used with a ‘voltmeter for reading Elgin Radio Corporation 
voltage on individual tube filaments. > 3 3 

THE STERLING MFG. COMPANY Radio Division of The Elgin Tool Works, Inc. 
2843 Prospect Avenue Cleveland, Ohio 69 No. State St. Elgin, Illinois 


THE REFLEX 


“VARIOTECTOR” 


Fits Cup or Panel $1.50 Crystal “Refills” 50c 


“FIXEDETECTOR” 


Like above, 
but 

permanently 

adjusted 


N 6 $1.25 


Aim = ; VA 222 


GIANT CRYSTALS 


TRIPLE SIZE—TRIPLE LIFE— J Q ANN 


TRIPLE POWER— 


p-e 
— 


Take This Loop on Trial 


Ten days to test out this remarkable loop 
right in your own home. 

The only loop aerial of its kind. Flat as 
an atlas, extremcly compact and all enclosed 


/ PANS ; : . S 
Sie Portis or Galena: Tha JIS in polished Bakelite, with binding posts for 
Twins, 90c; Tri lets, $1.00 Neath various wave meter lengths. 
N ario-tenser’”’ 0 Brus F f — |! 
Contact, 50c U aie 4 Select the type for your set, and send 
Guaranteed by Dealers eo Pail 
Everywhere a . Pe C. O. D. order now. 


— 


Your money promptly refunded 


Mineral Co., if you decide to return it. 


Mfrs. & Distrs. | 
102 N. 19th St. Phila. | 
Mineral Pioneers for 


Nearly 50 Years 


18 inches square—dire 
Send for Bulletin 1-102 


V-DE-CO RADIO MFG. CO., Dest. f. Asbury Park, N. J. 
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Dance to the 
worlds finest 


music! 


Hear the wonderful orchestras of 
all the big cities, as clearly as if they 
were in your home. Merely by the 
addition of “Push-Pull” power am- 
plification to your present audio 
frequency amplifier—using any 
good loud speaker and All-American 
Power Amplifying Transformers— 
you can “bring in” distant stations 
with amazing volume (wholly un- 
distorted) and a roundness, richness, 
depth and purity of tone positively 
delightful! Your dealer will gladly 


explain. 


Standard on the 
better sets 


AMPLIFYING TRANSFORMERS 
Largest Selling Transformers in the World 


Because they bring in voices and music as loudly and 
distinctly as you wish—without annoying distortion—All- 
American Amplifying Transformers enjoy the widest use SPECIAL OFFER! 
and are the best-liked of all transformers. We will send the 

„Old-timers, leading dealers, makers of the better sets, All-American dia- 


radio engineers—all these critics regard All-American as 
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gram-circularon 
Power <Amplifica- 


peerless. : p l 2 tion also Book of 
Enormous production makes it possible to price them low, 22 Tested Hook-ups 


in the face of their superiority. There is nothing gained by —2. re of 4c 
in stamps. 


paying more. At all the stores. 


RAULAND MFG. CO., 2650 Coyne St., Chicago 


(Pioneers in the Industry) 


SUITABLE FOR ALL SETS AND CIRCUITS 


All-American Audio Fre- All-American Radio Fre- All-American Power Ampli- 


quency Transformers. 3: l. quency Transformers. For fying Transformers. Input 
$4.50; 5:1, 10:1, $4.75. wave lengths 150 to 550 and Output types. Each $6. 
meters. $4.50. 


Watch for the new All-American Long Wave Radio Frequency 
Transformers suitable for Super-Heterodyne Circuits 


Please refer to POPULAR RADIO when answering advertisements. 
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SHARP u 


Authorized 1 Col 


Capacity effects, high dielectric losses 
leakage, broad tuning and howling cause 
by coils made of cardboard tubes, shellac, 
and cotton covered wire must be elimi- 
nated to get efficient results from Cocka- 
day sets and other vircuits. 

Replace your old coils with the only Au- 
thorized Cockaday Coil, built exactly in 
accordance with latest specifications of 
Laurence M. Cockaday, inventor of the 
famous Cockaday Four Circuit Tuner. 
Built on 3⁄4” hard rubber tubes, threaded 
—no shellac, and wound with double silk 
covered wire. Gives maximum selectivity, 
greater volume, sharp tuning, maximum 
sensitivity and tonal quality when prop- 
erly hooked up. Guaranteed. f 

At your dealers, other wise shipped to you 
postpaid. 


PRECISION COIL CO., Inc. 


209-B Centre Street New York 


Acoustically 
Correct 


The Trimm extra large Loud 
Speaker unit with its wonderful 
ADJUSTO instantly regulating 
loud speaker to signal strength 
insures greatest volume with- 
out flaws or distortion. At three 
prices: 


TRIMM STAN- 
DARD MODEL 


With non-metallic horn 20 
high; bell 10” diam. . $22. 


TRIMM GRAND 


With solid Cast Aluminum 
Horn; the world's finest loud 


speaker. AN . $35.00 
TRIMM 
Phonograph Attachment $10.00 
TRIMM CA, HEADSETS 
„Professional“ „Dependable“ 
model-3000 ohm. . 37.68 model-2400 ohms. . $5.00 


Any Trimm product shipped and sold on approval 
and Guaranteed FOR LIFE. Write for descriptive 
folders. Mention your dealer’s name. 


TRIMM RADIO MFG. CO. 


Dept. 51 
59 S. Clinton St. 


Chicago, III. 


— — — — — — — — — — 


TUNING 


Pat. 1-8-'24 


The New Hartman Variocoupler 
with Spider Web Wound Rotor 


Its small size saves panel space. Clearer 


reception and maximum efficiency in- 


sured. Dead shaft has no capacity effect 
in tuning. Pig Tail contacts; no live 
brackets. If your dealer can’t supply 
you, write us. 


The Hartman Electrical Mfg. Co. 
33 East 5th Street, Mansfield, Ohio 


HEATH?’S 


Radiant Condensers 


A condenser short-circuited will create no end 


of trouble. Becter to think of the plates first, 
and buy a Heath Radiant Condenser, with 
the PERMANENTLY F-L-A-T Plates. Com- 
pressed and hardened like the plates of a dread- 
naught. Guaranteed Non-warping. 


Micrometer Vernier 


LIST PRICES 
Vernier Type 
All including 27%” dial and 
knob. - 


13 Plate, $5.00; 25 Plate, 
$5.50; 45 Plate, 86.5 


PLAIN TYPE 
Mfd. Cap. 
11 Plate approx. 0.00025 $2.30 É 
17 0.00035 2.55 
233 8 0.0005 2.90 
43 * a 0.001 3.30 
Genuine Condensite Dials 65c 
tra 


Jobbers and Dealers: Write 
Immediately for Pro position. 


HEATH RADIO & ELEC. MFG. CO. 
204 First Street Newark, N. J. 


Please refer to POPULAR RADIO when answering advertisements. 


E- D- Elliott of 
Mitton N. V. 
* 818 


The Best in Radio Equipment 


Think TE getting London, England, 
Fairbanks, Alaska, and La Palma, Pan- 
ama, when you live in New York! Yet 
this is the experience of Mr. Elliott, one 
yf the hundreds of enthusiastic users of 
MIRACO sets. With the inexpensive 
yutfit shown here, priced at only $29.50, 
he received the following list of stations— 
results that would do credit to a set costing 


three or four times as much. 


WLAY 
NNW 


London, England 
Fairbanks, Ala ka 


San Diego, Cal. 
San Francisco, Cal. 
Seattle, Wash. 
Providence, R. I. 
Lorine, Wyo. 
Houston, Tex. 
Duluth, Minn. 
Washington 
Houston, Tex. 
Kansas, Neb. 
Hood River, Ore. 
Toronto, Can. 
Toronto, Can. 
St. John, Can. 
Dallas, Tex. 
Miami, Fla. 
Oakland, Cal. 
Denver, Colo. 
Miami, Fla. 
Oklahoma City 
Tampa, Fla. 


Jefferson City, Mo. 

Pine Bluff, Ark. 

Minneapolis 
harleston 


Philadelphia, Pa. 
Dartmouth, Mass. 


Wilmington 
Scranton, Pa. 
Birmingham 
Atlanta, Ga. 
Washington 


Louisville, Ky. 
Milwaukee, Wis. 
Cincinnati, O. 
Omaha, Neb. 
Kansas City 
Wilmington 
Minneapolis 
Detroit. Mich. 
Warren, O. 
Decatur, Ga. 
Cleveland, O. 
Detroit, Mich, 
Chicago, IIL 
Chicago, III. 
Schenectady, N. Y. 
New York City 
New York City 
Newark, N. J. 
Louisville, Ky. 
Dodge, La. 
Gainville, Ga. 
Washington, D. C. 
Tacoma, Wash. 
New Mexico 
Philadelphia, Pa. 
Philadelphia, Pa. 
Philadelphia, Pa. 
Pittsburg, Pa. 
Pittsburg, Pa. 
Butte, Mont. 
Hood River. Ore. 
Troy, N. Y. 
Buffalo, N. Y. 
Auburn, Ala. 
Boise, Ida. 
Omaha, Neb. 
Washington, D. C, 
Springfield, Mo. 
St. Louis, Mo. 
Detroit, Mich. 
Boston, Mass. 
Columbus, O. 
Montreal, Que. 
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adios finest 
Ro ced receivers 


Here, in pri improved MIRACOS, you'll find the 
same thrill of getting long distances, generally obtain- 
able with only the most expensive and elaborate sets. 
To the whole family it will furnish entertainment, un- 
failingly, the whole year round—and at an initial price 
most every family can afford. 


It isn’t necessary, either, to be an expert at tuning in 
with the MIRACO. The operation is extremely simple. 
Scores of users everywhere tell us of the long- distance 
records they're making Cincinnati hears Frisco, Den- 
ver hears Schenectady, New York hears Havana! 


Such range as this is made possible through MIRA- 
CO'S many new refinements. Th mproved rheostats with 
multiple resistance windings enable you to use any type 
of tube, and a new aluminum shield prevents annoying 
body capacity effects. Shock absorbing pads prevent 
tube noises. Fully GUARANTEED against defects in 
material or workmanship. Price for 4-tube outfit 
shown above only $54.50. 

Other details of MIRACO receivers are explained 
more fully in our new bulletin. Write today for a copy. 


THE MIDWEST RADIO COMPANY 
812 Main Street, Cincinnati, Ohio 


Please refer to POPULAR Ranio when answering advertisements. 
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For Sturdiness and 
Accuracy Use 
Lombardi Condensers 


No More Grief 
Drilling Panels 


No more spoilage! No filing and fussing 
to correct drill holes that failed to fit. 


The Church 
UNIVERSAL 3 
TEMPLATE a 


This precision instrument 
adapts itself to every con- 
coivable angle, and makes it 


possible to transfer to your ber tension betwee 
panel or baseboard the exact Bee “brace hoakine tne — neon 


osition of the correct drill 


ic strength.) running and a contact equal to s 

The tension as well as adjusti soldered joint; also a take up far 
ie accomplished by tighten on wear in years to come. 
Also makers of coils and sockets 


Literature and prices furnished upon request 


Lombardi Radio Mfg. Co. 


67 MINERVA ST. DERBY, CONN. 


oles for mounting any size 
radio instrument. 


Sent postpaid $1.25 
Jobbers and Dealers correspondence insited 


RADIO INSTRUMENTS CO. 


17 N. WABASH AVE. CHICAGO-US.A 


Better Tone for Your Radio! 


FRANK D. PEARNE, famous Radio engineer, says 
TRANSCONTINENTAL RIBBON Aerials aid re 
ception by combining maximum surface with mini- 
mum resistance. FORREST, eminent inventor, 
says, I get best results by twisting Ribbon Aerial, 
Å 2 twists per 50 feet.” Complete with snap hooks 
w soldered to ends for instant attachment to insulators. 


r y 
a Transcontinental 50-Foot 
1 The Engineered | Rippon $4 50 
* * — 
Switch for Vour Radio Panel 2 8.1 52.25 
Within the dustproof fibre case of the radio switch by * 150-Ft. $4.50 
Cutler-Hammer, master builders of all control apparatus, is pian ge piantae bye Sncreased distance aad 
a mechanism that you can safely insert in your most delicate ea ag any set, tube or crystal. 4 A — 
. ° ° e ° . . . ° rroduct, w apac „ resisti > — 
circuit without introducing microphonic noises. Its floating Eulated to give totter meat ee 

contactor is independent of the button—touching it or Jarring Try It Without Risk! 1f your dealers 
0 0 0 0 * g t ly 
the table will not produce noise in your phones. Sold by radio vou order direct from mae e 

dealers everywhere. Insist on the genuine in the orange and 100-foot length most generally used. Money- 


guarantee protects you. 


2 S. i o 
Acorn Radio Mfg. Co. PHS, %3i"* * 
CHICAGO 


blue box—the C- trademark is your assurance of satisfaction. 


THE CUTLER-HAMMER MFG. CO. 
Member Radio Section, Associated Mfrs. of Electrical Supplies 
MILWAUKEE, WISCONSIN TRA NSCONT; 


RADIO SWITCH 


Please refer to POPULAR RADIO when answering advertisements. 


N 
\ RIBBON AERIAN ^i — 


DEALERS! Write for Special Offer! 


TRADE MARK | i 


RADIO-REPRODUCTION. 
LOUD SPEAKER. 


VEW MUAY VAV VAV VAVA VYNNA el un N 


m 


1 HE Atlas Radio 
R P) REPRODUC- 
514 i TION of the 
mI artist's per- 
formance brings the 
studio into your home. 


Complete $2 5 


WRITE FOR BOOKLET B : 
Atlas Loud Speaker Unit 


With Phonograph Coupling $13.50 
Without Phonograph Coupling $12.50 
Sole Canadian Distributors 


Marconi Wirelces Iclegraph Co, of Canada. Ltd. 
+ . ms Montreal, Canada 


vAVUAVLAUUAY 


| 
| 
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Multiple Electric Products Co.Inc. 


n eres 
Z OPORO TEET X — 2 


Malers of ONO TIME. LAG FUSE SCL TIPLE 


2 ORANGE STREET DISTRICT OFFICES AT NEWARK, N. J. 
NEW YORK. n BALTIMOR PHILADELPHIA, BOSTON, PITTSBURG, DETROIT, : 
SAN FRANCIS-O, KAN CITY. ST. LOUIS, LOUISVILLE, DENVER e 


4 
PW An —— . . . r.. —— . =, 
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=U OF 
f EXCELLENCE 


for audio 
amplification 


With all tubes 
In all stages 


Improve your set with an AmerTran 
Its flat-top, distortionless amplification 
curves assures a pure tone rendering of 
the full musical scale. 


Type AF-6: Turn ratio 5:1. Price $7. 
Ask your Electrical Dealer or sent car- 
riage charges collect. 
Send for Circular 1005 
American Transformer Company 

Designers and builders of radio 

transformers for over 22 years 
175 Emmet Street, Newark, N. J. 


* * 


A phone plus a 


FIBERTONE 
makes a beautiful 
musical instrument 


The highest tonal quality undisturbed by 
either metallic noises or distortion is best 


obtainable with a fiber horn. is one 
factor is the reason for Fibertone’s popu- 
larity. And the low price for such fineness 
is a sensation of the radio world. The 
beautiful crystalline finish of the Fibertone 
fite it for any place where the finer things 
of the home are seen. 

if your dealer cannot supply you write 
direct. : 


FIBER PRODUCTS COMPANY 
34 Orange St. Bloomfield, N. J. 


FIBERTONE 


RADIO HORN 


4-Tube Superdyne 
A precision condenser of national reputation 
100% GUARANTEED 


U. S. Tool Type CS 114—23 Plate; 8 
00055 M fd. or Type CV 123-24 Plate, Vernier 
Cap. . 00057 Mfd. 


Insulated and shielded by end plates of 
CELORON—Low Dielectric Losses 


Condensers of recommended plates and 
capacities for all known circuits are stocked 
by leading radio retailers. 


Write for Literature 


U. S. TOOL CO., Inc. 


116 Mechanic St., Newark, N. J. 


Worlds 8 18 
— 


Written 2 Year 7 
Your Proof of Satish 


a SAVE 50% 


Thousands of Porutar Raoio Readers will profit by Gil 
amazing offer. They will buy the famous 2-year 


21. 
World" quality that makes Went 
owners tell their friends“ - that's the best proof of performance eff 
product can have. 


Compare These Prices: 


2 Volt for 
IZtubes........... $5. 
4 Volt for U.V. 199 tubes 8. 


Send No Money 


You need not send a penny. Just clip this ad and attach your mit 
and address. The battery will be ahipped to you tbe day your 

is received. When the battery arrives, inspect it—reed our 
guarantee before you pey one penny. Convince yourself you efe 
tected from every angle—that the World battery price saves yeu 

Get the B' Battery and hydrometer FREE. Order today. 


Special Offer 


Clip and mail this ad with your World battery 
and get thie hydrometer and B'“ battery fon 
disc, for cash in full with order. 7 


WORLD BATTERY 


Dept. 3, 1219 Se. Wabash Ave., 


Please refer to POPULAK RADIO when answering advertisements. 
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Aue SANL. 
ES 8 


Dil 


Barkelew Four None Nug 


PATENTS PENDING 


Q 
edwin uiii * 


Connects four phones or less in series to 
any Radio Set employing standard 
telephone jacks 


Price $1.50 


It adds to the appearance of any set. 
With all phone tips adjusted, the 
diameter is but 114 inches 


PTT MLL 


aul 


a5 
JE IOI A SAN FRANCISCO. 


75 Frenonr Sr. 


ELECTRIC MANUFACTURING CO. 
MIDDLETOWN, OHIO. 


Please refer to POPULAR RADIO when answering advertisements. 


78 The Best in Radio Equipment 


Distance & Volume 


are found in 


RayCoils 


Ray Coils A“ for 
Reinartz, Ray 
Coils “B” for RCS 
and Ultra Audion 
Circuits, RavCoils 
“C” for RCS, Ultra 
Audion and Tuned 
Radio Frequency 
for All Circuits. 
Ray Coils D' for 
Neutralizing Cir- 
cuits 4 & 5 Tubes. 


A =$2.50 Use the RCS Circuit, with or without 

B= 2.00 Radio Frequency for Simplicity in opera- 
= P tion and results. Not equalled by any 

C= 2.00 set for volume and distance. 

D= 2.00 Coast to Coast stations en loud speaker 


Coils in Separate Box 
With Wiring Diagram 


Working Blue Prints of four sheets 12 x 18 of all 

standard circuits, such as The Variometer, Reinartz, 

RCS one and three tube sets and five tube Neu- 
izing Circuit SO cents a set. 


We also carry a complete line of Carter, Howard, 
Kellogg, All American and Trimm parte. 


If your dealer cannot supply you, we will mail direct. 
R. C. SCHOONHOVEN 


Major O. M. R. C. 
ELGIN. ILL. 


“All the difference in 
the world - Tass ware 


in research 
work for one of America’s 
great universities said 
after comparing our 
rheostat with many 
others. The 


UNITY 


Vernier Rheostat 


$ 00 gave him the most ratisfac- 

a tory results of any rheostat 

— used. It will give you the 
same satisfaction. We guar- 
anteeit. The exclusive con- 
struction of the UNITY 
permits the most infinitesi- 
mal variation in resistance. 


PRICE 


For most tubes you need 
a 6 Ohm Rheostat 


25 OHMS You’ll appreciate the cut-out 
for 201-A and 301-A switch feature. 
40 OHMS Don’t be satisfied 


for 199 and 299 Tubes with a substitute 
Ask your dealer for UNITY rheostats 
UNITY MANUFACTURING CO. 


224 N. Halsted St., Chicago 
.. ...t. pes Se 


Montreal-California 


(More than 2500 Miles) 


(4 sizc) 


Mr. W. E. Gerrard, 73 Pine 
Avenue, St. Lambert, Montreal, 
Canada, using only one MYERS 
TUBE, hears KDZB, Bakersfield, 
California. 

Get distance with clarity. 
MYERS are the only tubes cor- 
rectly designed for radio without 
bunched Icads. Two types—for 
dry or storage battery. Insist on 
MY ERS at your dealers—other- 
wise send purchase price and be 
supplied postpaid. Write for 
free circuit diagrams. 
$ 5 EACH complete with mount- 

ing clips ready to mount on 
your set; no sockets or extra 
equipment neccss ry. 


EB; Myers Ce 


240 Craig St. W. Montreal, Canada 


-POINT 


N 
CS > 


Use this antenna wire and enjoy 


the full possibilities of your set. 


Sold in coils 100 feet, 200 feet and 
500 feet. Order direct or from your 


nearest dealer. 


Please refer to POPULAR RaDio when answering advertisements. 


The Best in Radio Equipment 79 


CP, 


“MINUTE MAN” 
Radio Receiving Set 


incorporating 


Pathé Type “P” Phusiformers 


Wd 


Manufactured and Marketed Under 
I License Agreement, Patent Pending 
| $ 
Price $125.00 


(tubes, batteries extra) 


| A 5-tube de luxe set combining all the desirable features 
| of the best receiving sets: 


| pi Does not oscillate. 
| Does not re-radiate 
| Highly selective. . 
Sensitive to distant stations. | 

f Free from hand capacity. 


Simple to operate. 


The Pathé Minute Man' is housed in a genuine 
mahogany cabinet equipped with beautiful mahogany 
panel and gold engraved dials, making a handsome as 
well as efficient instrument. 


FRE E Jobbers and 
A most complete and detailed 
instruction book showin how to Dealers 
ceiving Set will be sent you for catalogs and 
absolutely free of charge. Ad- prices of Pathé 

dress Dept. 194. line. 
P 
PATHE PHONOGRAPH & RADIO CORP. 


20 GRAND AVENUE 22 BROOKLYN, N. Y. 


| 
| 
| construct a Minute Man' Re- Write Dept. 194 
| 


Please refer to POPULAR RaDIO when answering advertisements. 
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Is Your Set afi Piece of f Furniture? 


Your radio set deserves a lace | in the best room of 
your house. It is impossi le to give it this place if it 
is necessary to have unsightly wires running from 
part to part and ugly batteries, chargers, and speaker- 
„ etc., in close proximity to it. 

There is a place for each part of the set. There are 

ooves for various sises of panels. The horn is built 
in and there is a convenient place to fasten the 
speaker unit. A spacious cabinet in the lower part 
will conceal the charger and all batteries. 

PRICES $35.00 and up 


Whaling Wood Products Co. 
Dealers Write ei IN Dealers Write 


Variotransformer 


A variable radio frequency transformer 


Only one of eight standard HARD RUBBER 
moulded tuners. 


Send for Literature and Diagrams 


THE HOME OF MOULDED TUNER 
SPECIALTIES 


LANGBEIN & KAUFMAN 
654 Grand Ave. New Haven, Conn. 
2. ... —̃——... E 


check, crack, shrink or change their 
lustre under the severest weather conditions. Water 


Dilecto has every radio-advantage. The U. S = Navy 


nd 
ished a beautiful, sleek black. Astonishingly cough 
irl machines readily. Have your dealer get genuine 


3 on Bakelite-Dilecto (also Continentel-Bahksiite, 


ARE ee ee e 


Bakelite-Dilecto Panels will not wa split, swell, 


or brilliant 


not hurt them. Neither do steam, oil, solvents, 


heat and cold. 


bakelite · dilecto 


(A Laminated Phenolic Condensation Mater ial) 
Foremost radio experts have found that Bakelite- 


s have used it for over ten years. 


elite-Dilecto panels cut and 3 drilled for ye you. 


THE CONTINENTAL FIBRE Co. 
Factory: Newark, Delaware 


Conite, Conte and Vulcanized Fibre) me 


Offices and Agents Throughout the World 


AMPL-TONE 


PHONES 


A THREE DOLLAR 


LOUD SPEAKER 
UNIT FOR 
HOME MADE SPEAKER 


FREE 


With Pair of Phones 


Money Back Guarantee 
Dealers Wanted 


C. M. FRENCH MFG. CO. 
SEYMOUR, CONN. 


Please refer to POPULAR RADIO when answering advertisements. 
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18 
Stock Sizes 


Eliminate short circuits 
and distortion 


Any panel material which will absorb 
moisture is apt to cause short circuits and 
distortion. Radion Panels are impervious 
to moisture. They eliminate most of the 
leaks of radio frequency currents where 
other materials fail. 


Your dealer carries a stock of Mahoganite 
or black Radion Panels, Dials and Knobs. 
Experienced amateurs and professionals, 
too, demand genuine RADION. Try it 


and you will notice the difference. 


N 2 ION 


| RADION 


WA? 
| 9 One Supre me Insulati ion 


— for this y 
enuine RADION r Ta "Be ee 
— substitutes and imitations 


AMERICAN HARD RUBBER CO., 11 Mercer St., N. Y. 


Please refer to POPULAR RADIO when answering advertisements. 
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The Best in Radio Equipment 


Free Parts for Your Radio Sets! 


Your choice of these valuable premiums, 
free to you as a reward for securing only a 


few .subscriptions to POPULAR RADIO 


A FEW moments of your spare time 

spent in bringing POPULAR RADIO 
to the attention of your friends and 
acquaintances will yield you big re- 
wards. Never before have we been 
able to offer such attractive and liberal 
premium values as these. 


Glance over this broad list of radio 
parts and equipment that you can 
secure FREE, merely by introducing 
POPULAR Rapio to some of your friends 


and acquaintances who will appreciate 
the opportunity of subscribing to this 
most interesting and helpful magazine. 


Show this copy of PoPULAR Rapio to 
other radio fans. The pages of the 
magazine will speak for itself. Then 
send us the names of your friends, with 
$3 for each yearly subscription, and 
take your choice of any of the following 
premiums. They'll come to you ab- 
solutely free. 


Any One of These for 2 Subscriptions: 


Dubilier Ducon, and choice of any three Dubilier 
Micadon Grid Condensers of the following capacities: 
-00025; .0005; .001 or .002. 

Pudlin Tubular Grid Leak (2 megs.); Dubilier 
Micadon Grid Condenser .00025; Cutler Hammer 6 
ohm Rheostat, and one Alden Napier Socket, choice 
of either 201A or WD-11. 


Three Pacent Jacks (one single circuit and two double 

circuit). 

Bakelite Panel, size 7 x 18 inches. 

2214 volt B Battery, large, choice of Burgess or 
Eveready. 

One copy of Ballantine's “Radio Telephony.“ 

Cutler Hammer 30 ohm Rheostat and choice of 
one Alden Napier Socket: 201A, 199 or WD-11. 


Your Choice for Only 3 Subscriptions: 


Bakelite Panel, size 7 x 24 inches. 

Set of Mounted De Forest Coils; 35, 50, 75. 

Amsco Compensating Condenser and choice of any 
one Alden Napier Socket: 201A, 199 or WD-11. 


Two Cutler Hammer 6 ohm Rheostats and one 


Cutler Hammer Potentiometer. 


Diode Dry Cell Tube and Cutler Hammer 6 ohm 


Rheostat. 


“Scientific” Headset. 


Big Value for 4 Subscriptions Each: 


Lefax Loose Leaf Radio Handbook with full year's 
free supplement service. 

Sleeper Variocoupler with switch lever and points. 

Cardwell 21 Plate Condenser or General Radio 
23 Plate Condenser. 


Cardwell or Se-Ar-De 17 Plate Condenser. 
Cardwe!! 11 Plate Condenser and Pacent Jack. 
U. V. 200 or C. 200 Vacuum Tube. 

“Ampl Tone” Phones. 


Free With 5 Subscriptions Each: 


Cardwell 43 Plate Condenser. 

Spiderweb Coil and Mounting. 

Brandes or Holtzer. Cabot No. 4 National Phones. 
Amertran Transformer. 

Atwater Kent or Sleeper Variometer. 


LL premiums will be sent prepaid, immedi- 
ately on receipt of vour orders. If you 
want some particular part that is not listed 
here, write us and we'll tell you how many 
subscriptions you'll need to get it free. Or 
if you prefer cash commissions, just drop us a 
postcard asking for full particulars. 
Renewals of old subscriptions or extensions 


U. V. 201A or C. 201A Vacuum Tube. 
U. V. 199 or C. 199 Vacuum Tube. 
WD-12 or C. 12 Vacuum Tube. 

W D-11 or C. 11 Vacuum Tube. 


of present subscriptions count the same for 
you as new subscriptions. In other words, 
any subscription you receive entitles you to 
your reward in cash or in premiums. Simply 
send us $3 to cover each subscription you take 
and we will send vou your premiums. 

Start today, and vou'll have your required 
number of subscriptions in a jiffy! 


POPULAR RADIO _ 


Dept. 41 


9 East 40th Street 


New York City 


Je ꝛce refer to POPULAR RADIO when answering advertisements. 
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“Tune 


ain Homme | 


This set, when erected, has a range of over 1,000 
miles. The cabinet is elegantly finished in a beauti- 
ful, lustrous mahogany. You can sell it at a hand- 
some profit if you care to, after you have completed 
my course. Remember, you do not pay a single 
penny for it. 


Membership Is Valuable! 


Upon completion of my course, you receive a 
membership in the Radio Association of America. 
This designates that you are a thoroughly trained 
Radio man. It gives you prestige and a standing in 
your community not otherwise possible. 


Thousands of Big Pay Opportunities 


My course enables you to construct, install, operate, repair 
and sell Radio equipment. As my representative, you can, using 
either your full time or spare time, take orders from your friends 
and neighbors. You can easily earn 
from $35.00 to $125.00 a week installing 
Radio sets in your locality. It is being 
done every day by my students. What 
others have done, you can do. 

On this very day there is someone in 
your neighborhood who is buying a 

dio Set from someone else and is hav- 
ing Radio work done by others. On this 
very day there are big pay Radio posi- 
tions that are going begging. This will 
be repeated tomorrow and for a long 
time to come. Time is precious. Begin 
at once to get the training that will fit 
rou to cash in on this great chance. At 
east investigate. Mail the coupon to 

t the interesting bulletin “Radio 

acts. 


it yery —— 
— à = 


A.G.Mohaupt Radio Engineer 


in 


P 
i 


on 
. | 


ee | ee 


RIRE 


* è p 


3 amazing 
expansicn of 
Radio has opened 
thousands of wonder- 
ful new opportunities. 
Big salaries, easy and fas- 
cinating work, short hours and 
an excellent future are offered to 
ambitious men who enter the Radio 
field now. 


Radio Experts Earn 
$3,000 to $10,000 a Year 


New Radio Stations are being erected every day. 
Thousands of corporations are putting in private 
stations. Every large vessel requires its Radio 
Staff. From everywhere comes the urgent call for 
Radio Trained Men. There is almost no limit to 
the pay. Will you step forward and grasp this bril- 
liant money-making chance or are you going to let 
days drift by and let others take in the cash? 


„Learn by Doing’’ Method 


My course is not ng, ened It is written in plain, every- 
day language that can be understood by any man. You need 
have no A P training or experience. I give you a receiving 
set so that I can take you thru the various steps of Radio 
work in a practical way. You will be delightfully astonished in 
appear so mysterious to the untrained person. 
I have ready for you a copy of “Radio 
tunities that exist in the great field of Radio. 
I want you to note my “Money Back” guar- 
about the big free 1,000 mile Radio Tube Set that I give away 
free with my course. I urge you to act at once. Fill in your 
A. G. Mohaupt, Radio Engineer 
F OF AMERICA 
e 


having made clear to you the wonderful forces of Radio that 
Facts” which tells you of the latest oppor- 

antee that protects you absolutely. I also want to tell you 

name and address on the coupon and mail it to me immediately. 
pt. Chicago, ll. 


A. G. Mohaupt, Radio Engr., Radio Assn. of America, 
Dept. 55, Chicago, III. 
I 


lease send me details of your Home Study Course—also 


i your Free “Radio Facts“ and information on how I can get 


Radio Association {America 


Dept =z 


hicago, II.. 


a FREE 1,000 mile Radio Set. 


NAME 


ADDRESS. 


CITY STATE. 


Please refer to POPULAR RADIO when answering advertisements. 
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Success 


a» ep æ @ MAIL COUPON == ap e aeg 


(Easy Tune) 
Operates with the Simplicity— e $ 
Ease and Efficiency of a Radio Dial 


Pencil on any Electric Current is two dials in 


ACCEPTED rate D a 40 to 
As the logical Solution ; Now 


“EZTOON” dials 
to Radio Soldering y make ible ver- 
Problems $ 75 
Ample Heating Capacity s 
andle Always Cool P 


nier adjustment of 
vario-coupler, vario- 
meter rheostat, 
potentiometer, or tickler, 


well as saving the expense of 
a second set of adjustable 3 
plates on condensers. With 


The “EZTOON” gives unusual “EZTOON” 
ree ining E „ in (Easy Tune) 
eterodyne, Acmedyne, Neu- 

trodyne and tuned radio fre- RADIO DIAL 
quency circuits. You Can 

No panel holes to drill. Just J being in stations that bere- 
take off old dial. slip un | {ore you have passed up 
“EZTOON” dial and tighten Get and hold stations. 


set screw. Use it on any and all 
types of receiving sets to 


Wort h it’’ 


Sold under positive money-back | obtain verniet dius Aet 
guarantec. unobtainable before 


i Tune in DX stations 
Ask your dealer. If he cannot you never heard before. 


“An All-metal 


Quality Instrument 
with a worthwhile Guarantee“ 


supply you, we ship parcel 
t 3” dial, $2.00; 4” dial, $2.25. | ment of all toning iert. 
a e e menta within your set. 
turers: Write for discounts. 


of Your Dealer or Write 


BUTLER MANUFACTURING CO. 


3236 W. Washington St., Indianapolis, Ind. 


FOUR CIRCUIT Col Si 


“You get every 
lone with a 
Pacent Phone 


“SEVERYTONE”’ 
guaranteed 
RADIO HEADSET 


The “EVERYTONE” is low 
in price. But it is extremely 
high in all the qualities you 
expect to enjoy in the headset 
you buy clear reception, 
without distortion - comfort 
and long life. 

Everytone Headset. 

3000 Ohms— 83.75 


At all good Radio Dealers 
Write for bulletin P-4 


PACENT ELECTRIC CO. Inc. 


22 Park Place New York 


7 4 4444 if 
, i Ae AEN 
aus LA 


Full set A, B, C and D coils made exactly ac 
to Cockaday’ 8 specifications. Full size e prints 
illustrated instructions with each set. 
Materials for standard Four Circuit Tuner — panels, colle, 
condensers, vernlere, grid leak, vernier rheostat, socket, 
jack, dials, ewitch, contacts, posts, busbar wire, epaghetti, 
etc. (no tubes or phones). 


Complete for $11.65 


IMPROVED TYPE COILS 
Double silk covered wire on Bakelite tubing $4.00 


Per ae „ . 


Complete materiale for 5 tube improved $5 8-75 
Cockaday set 


All parts in stock. Get our price list. 
Postage additional on all orders. 
Send no money. Order by post card, pay the postman. 


RADIO SURPLUS STORES 


HELENA, MONTANA 


Wien 


= Pacent 


RADIO ESSENTIALS 
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The RICO“ Grand Opera Loud Speaker Unit 


You have no doubt read or heard that ne loud-speaker is 8 50 
positively the best one ever manufactured. e could with very 7 
little effort make similar claims —on paper — and perhaps go 

other ad writers one better. Modesty, however, forbids. We —— 
therefore make the following statement: 


Get a “RICO” GRAND OPERA LOUD-SPEAKER UNIT } 
from your dealer or direct from us. Compare it with any Į 
loud-speaker you have now or you have ever heard. Con- 
sider the money you have paid is on deposit with your 
dealer or with us. If after 5 days you find the RICO“ 
GRAND OPERA LOUD-SPEAKER UNIT does not give 
you greater volume does not give you greater c:arity of D. 
sound—does not give you greater satisfaction than any == ee TURN CAP 
other loud-speaker unit— then our dealers or we will TO ADJUST 


gladly refund the purchase price. 


DESCRIPTION: This loud-speaker unit is ideal for phono- 
graphs. With it, you can turn your phonograph into a loud- 
spealeer. Any good horn, however, can be attached to it. 
(Speaker does not work with crystal sets, only on vacuum tubes.) 


Ae 


SS" oe — 0 
. 


Le $ 


— 


9 


— 
7 


D UNIT is [fully adjustable. For light or soft 
No Metal Can T. ouch D iaphragm simply turn the milled rim for best results. Wick 
This feature is not found in any loud- speaker ex this arrangement you can get either tremendous volume 


the Rl CO GRAND OPERA LOUD-SPEAKE or soft tones, as you desire. 
UNIT. Diaphragm cannot rattle. Metallic, harsh Aluminum shell and cap highly . and 
sounds are entirely climinated polished. Five-foot N cord furnished. No. 75 

“RICO” GRAND OPERA LOUD-SPEAKER UNIT 


and 
The ‘‘RICO” GRAND OPERA LOUD-SPEAKER as described. Price $7.50 


The “RICO” Straight Line Condenser 


Manufactured in 
three 


THREE STYLES 
This condenser marks a 
revolution in condenser 
building. It is the sim- 7 - 
plest and 8 . ijr: 

type yet developed for 5 8 
broadcast and amateur — 
work. This condenser 
has been developed by our 
engineers after consider- 
able research work and 
has been pronounced per- 
fect by experts. 


No. 450 Rico“ 

P ! — 3 001 

= 4 1 “© m Pa — plate 

001 U. f. 5. am * ) capacity). . $1.75 

— 7 No. 423 “Rico” 

Condenser 0005 

mfd. _ (=23 plate 

capacity) .. .$1.75 

No. 411 “Rico” 
Con: 


Ihe Rico condenser weit 
The old style weighs 15 oz. 
“Rico” vernier type has only one dial. 
Old style requires difficult mechanism. 


Here are Some of the Outstanding Points: 


All above types with- 
out dial.... $1.50 


1— Large capacity. 11—Can never get out of order. 
2.—Repleces all standard condensers. 12— Impossible to short circuit. 
3—Uses a minimum of space size, 4 2244" « 13”. 13— Works in eny position, vertical or horizontal. No 
For panel mounting or for table mounting—unl- counterweights ne ed. 
versal in its scope. 14— Lowest in prices for high class condenser. 
S—Complete revolution of diel from minimum to The “Rico” Straight Line Condenser must be seen 
maximum. to be epprecisted. ede of the best materials mone 
6— Vernier effect. cen buy. In a class by itself. A 


7—Abeolute straight line curve. metal perts finished in nickel plete. 

8—Accumuletes no dust between e will refund your money 1 
pletes as is the case with air 
condensers. 


Ww 
L 
Ligh eight. Cond J ` 
F A “SEND NO MONEY 
10—Lesa then 1-10th amount of parte Radio Industries Corp. 
ae used in old style mesh plate NAIZ 131 Duane St., New York City 
— 2 


condenser. — —œ4A᷑f Gentlemen: — Please send me by | 


> | Parcel Io l eee eee 
Dealers and Jobbers IN D U STRIES for which i will pay the postman 


condenser is not ail we claim for it. 


Write or Wire for UO RNS ⁊ͤ . OF Sen eres ns eS ets 
Territory that is Still CORPORATION | Mare EE cath Sie E EE | 
Open for Proposition 131 Duane Street, New York City — pia aes 5 

Cable Address: Ricotrade, New York Lc —— a a a O, M J 


Please refer to POPULAR RADIO when answering advertisements. 
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Ask the man be- 
hind the counter 
to show you the 
Howard line of . Gh f 
o quality Radio. see. sis 
Merchandise. mete R 
Every piece is „ icc 


Patd. 870,042 . tot 1.80 
PHONOGRAPH || no sold with the pata jais 1e, 
ATTACHMENT a guarantee of 
didi satisfactory 
* of 50 performance. 
Mic ‘ 
8 Jobber s write 5 
unequalled quality No. 1003 for discounts. connection fer 
and volume— 200 Ohm Poten- as many as siz 
untouch able tlometer .$1.50 Send two cents pala on Jao 
be in 10 OhmPoten= for folder. tips. $2 


Patd. 870,042 


HOWARD RADIO CO., Inc. 
4248 North Western Ave., Chicago, U. S. A. 


CONNECTICUT INSTRUMENT COMPANY 


Stamford, Conn. 


A Pleasant Surprise Awaits the User of 
the A.C.H. Sharp Tuner Dials 


No. 161 FROST- FONES. 

Drawn aluminum 

shella and composi- 

ee 
pecialhea 

band e e e e $400 

No. 171 


— 


j Same as No. 16), alu- 


— |) minum shell type. 
- N but 3,000 ohm $500 


| Y No. 162 


Composition shells 
and caps, improved 


Why the ACH. is different 
3in. DIAL e (156-t0-1 ) 
Ain. DIAL æAcH> (215-to-1 ) 
Will improve any receiving set, making difficult timing easy 
Money Back Guarantee 
Price 3-inch aize. . . $2. i 
Regular fitting 5/16 shaf 
Extra Advantage of the ACH 


Can be attached or removed from any instrument. 
- Rough tuning same as any dial. 
Movement so fine that the eye cannot detect but the ear can. 
Automatically locks instrument so no jar can disturb it. 
Dial grounded reducing the body capacity to a 
Special dial 2 graduations where ordinarily one. 


MAIL ORDERS SENT PREPAID IN U. S A. 


A. C. HAYDEN RADIO & RESEARCH CO. 
25 E. Battle St., BROCKTON, MASS., U. S. A. 


design with rein- 
forced terminal and 
cord.2,000 ohm $500 
Ne. 172 FROST FONES. 
Genuine maroon 
moulded BAKELITE 
shells and caps with moul- 
ded a termina 8 and 
specialimprove 
design. 3,200 ohm $600 
Your neighborhood dealer 


HERBERT H. FROST, Inc. 
154 West Lake Street 
CHICAGO 
New York Kansas City, Mo. 


Please refer to POPULAR RADIO when answering advertisements. 
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$25 for $10 


The Famous ollie 
BEL-CANTO 


Acoustical re 
Amplifier 


BEL-CANTO 
SUPERIORITY 


1. Our own “fiber 
horn. Crystalline 
finish. 


Our own adjust- 
able loud speak- 
ing unit, giving a 
wide range of 
tone pao A and 
volume thout 
distortion. 


3. The base of cast 
iron, weighing 
four pounds, 


to 


Direct trorm 
Manufacturer 


to you 


SZ QS _ SS 


eliminating top (| p 
heaviness. il 
You cannot buy the 4. All other metal $ 


- 


— 


parts are of 
heavy cast alu- 
minum, highly 
polished. 


Complete instru- 
ment stands 24 
inches high, 10 
inch bell. 


6. Guaranteed for 
one year from 
date of purchase 
against mechani- 
cal defects of any 
kind. 


No auxiliary bat- 
teries required. 
Just plug in on 
2nd stage. 


BEL-CANTO from 


any dealer 


— — 


—— ~ —_~ 


o 


Only direct from us. We 
save you these three profits 


DISTRIBUTOR, JOBBER 
and DEALER 


Call at our factory, send us your 
check, money order, or pay the 
postman $10.00. Prepaid toany 
part of U. S. and possessions. 


Tel. Vanderbilt 8959 


C. O. D. Delivered to your door mT ik i i II | HAN 9 U 


Ae 
— Za SF BOM TLE. - Wh 4 j 
z = EEA n. | j 
= — 3 4 A 2 ` J} 
-< * 


GUARANTEE 


Money back any 
time within ten days 
if dissatisfied. We 
further guarantee to 
the publication carry- 
ing thisadvertisement 
that each and every 
speaker sold will be 
exactly us advertised 
in this issuc. 


~“ 


BELCANTO MFG. CO. 


BENSEL-BONIS CO., Inc. 
General Office and Factory, Dept. P. R. 417-419-421 East 34th St., N. V. C. 


Please refer to POPULAR RADIO when answering advertisements. 
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The Best in Radio Equipment 


Your Choice! 
—for Only 35 Cents in Stamps! 


Hundreds of reliable hook-ups and circuit diagrams— 
practical hints and handy knacks—money-saving tips and 
pointers on how to make and improve your own sets. Take 
your pick of all this authoritative information on radio! 


ERHAPS you haven't realized what a tremen- 
dous amount of information is available in the 


back issues of PopULAR RADIO. 


number was published, May, 1922, literally hun- 
dreds of requests have come to us for these valuable 
back issues of PoruLtarR Rapio which contain so 
many practical hints and worth-while suggestions. 


There are still a few copies left of many of these 
back issues. While they last you can take your pick 


May, 1922 


— Harnessing waves to wire. 

Ho to tune a Regenerating Recelver. 
— Symbols that help in reading diagrams. 
—How to make soldered connections. 
—How Radio waves are sent and received. 


June, 1922 


—Wireless that we can see. 

—Can we talk to the dead by Radio? 
—How clectricity is generated. 

— Tones that do and don't broadcast. 
—How to make a simple tube Receiving Set. 


July, 1922 


— Steinmetz on ether waves. 

—How to learn the code. 

How to make a two-circuit Receiving Set. 

—How high frequency currenta are gener- 
ated. 

—Pointers for preventing interference. 

—How to make a loose-coupler coll. 


August, 1922 


—How machines are controlled by Radio. 
—How Radio circuits are coupled and tuned. 
— What call letters’? mean. 

—How to make a variable condenser. 


September, 1922 


—Tiow to build the Armstrong Circuit 
Receiver. 

A resonance wave coll for reducing static. 

How to make a rotary plate condenser. 

—The simplest recelving antenna. 


7 October, 1922 


—How to make a spider-web tuner. 

— How to make your own grid condenser. 

— Don'ts for kadilo fans. 

How to use a Regenerative Set as a 
transmitter. 

—How to restore worn-out crystals. 


November, 1922 


—Sir Oliver Lodge on ether waves. 

— How to add a Vacuum Tube to your 
crystal set. 

—The most popular transmitting aerial. 

—How to make a novel variocoupler. 


Since the first 


you. 
issue. 


quirements. 


December, 1922 


—How to select the best coll for your set. 
-—How to make and use a loading coil. 
—A Receiving Set that takes notes. 
—How to make a scrics-antenna condenser. 


January, 1923 


(Outofstock. A Reprint of Mr. Cockaday’s 
article describing the DX Regenerative 
Receiver inay be had for 22 cents.) 


February, 1923 
March, 1923 


April, 1923 


—Regeneration without Radiation. 

—How to make a simple sinzie tube Re- 
celving Set. 

—Circuit diagram of the Cockaday DX-3 
Circult Tuner, with instructions on how 
to add three stages of radio frequency. 


May, 1923 


(Out of stock. A full description, however, 
of Mr. Cockaday’s original 4-Circult Tuner 
will be found in POPULAR RADIO'S handbook, 
‘How to Bulld Your Radio Receiver,” ad- 
vertlsed on page 00.) ; 


June, 1923 


—How the microphone transmitter works. 
— How to build a good single tube receiver. 
—How to make a crystal detector stand. 


July, 1923 


—The ratio In sige between your antenna 
and your coll. 

— Useful facts about ear-phones. 

—How to make a dry-cell tube Regenerative 


(Out of stock) 


(Out of stock.) 


Set. 
—How to keep up your storage battery. 


August, 1923 


(Out of stock. A full description, however 
of the Tuned Radio Frequency Receiver will 
be found in POPULAR ADiO's handbook,” 
“How to Bulld Your Radio Receiver,” 
advertised on page 110.) 


of them at only 35 cents each, to cover cost and 
mailing. Here’s your opportunity to complete your 
files of PorULAR Rapio and to add to your store 
of information on just the subjects which interest 


Glance over this partial list of contents of each 
Then tell us which ones you want, enclosing 
stamps, check or money order to cover your re- 
Our stock is getting very low, so don’t 
delay taking advantage of this offer! 


September, 1923 


—How to get a radio license. 

—How weak signals are regenerated. 
—How to make a battery charging rectifier. 
—How to build the Haynes DX receiver. 


October, 1923 


—Practical hints for Coll Caleula tions. 

How to make a Two-stage Audio frequen- 
y Amplifier. 

— Ten good rules for Broadcast Listeners. 

“DF to make a simple Honeycomb Re- 
ceiver. 


November, 1923 


—The 100 Best Hook-ups (Part 1) 

—Recelving without Antennas. 

—How to bulld the New Regenerative 
8S iper-heterodyne Receiver (Part 1.) 

—How to bulld a combination Short and 
Long-wave Receiver. 


December, 1923 


—How to Select your Radio Parts. 

—The 100 Best Hook-Upe (Part 2). 

—How to Read a D (Part 1). 

How to Build anefficient Crystal Reoeiver. 

—How to Build the Super-heterodyne Re- 
ceiver (Part 2). 


January, 1924 


How to build the Improved“ Cockaday 


4-Circult Tuner. 
—The 100 Best Hook-ups (Part 33 
—How to Read a Diagram (Part 2.) 
—T.ist of U. S. Broadcasting Stations. 
—How to build the coupler, oscillator coupler 
and r. transformers for the Super- 
hetcrodyne. 


February, 1924 


—How to add “Push and Pull” amm cation 
0 the original 3 tube Cockaday 4-circult 
uner. 

—The original Circuit Tuner as a Port- 
able Set with Loop. 


—The 100 Best Hook-ups (Part 4.) 
— How to build a 3-tu Reflex. 
. (Part 1.) 

March, 1924 


Hoffman Transformer Measurement Chart. 
—The 100 Best Hook-ups (Part 5) 

—How to Build an Amateur Transmitter. 
—A 3-tube Reflex Receiver (Part 2). 


POPULAR RADIO, Ixc. 


9 East 40th Street 


Dept. 48 


New York City 


Please refer to POPULAR RADIO when answering advertisements. 
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For Best Results 


you will want to use BELL sockets 
and dials in your new hook-up. The 
blue box guarantees the genuine 


BELL. 
Bell Dials 
Highly polished molded Bakelite, 


with clean sharp engraving. Brass 
bushings; out-of-sight set screws. 
2, 3, 34% and 4 inch sizes. A hand- 
some dial that adds to the looks as 
well as to the efficiency of any set. 


Bell Sockets 
An unusual VT socket. Polished 


molded Bakelite, for base or panel 
mounting. Unique spring con- 
struction gives double wipe contact, 
ensuring perfect connection. No 
leakage or current losses. Ask for 


the BELL, the efficiency socket. 


Dealers: If your jobber does not carry 
BELL Radio Products, write us for 
circular on molded sockets and dials. 


Bell Manufacturing Co. 
12 Elkins St. Boston 27, Mass. 


t 


ART MODEL 


Beautiful An- 
tique Bronze 
Finish. 

No extra bat- 
teries needed. 
Complete, with 
connecting 
cord. 


30 


14 Inch Horn 
$5 additional 
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ENUINE Loud Speaker 


( enden a magni- 
fied headset: a superior in- 


strument conceived by 
phonograph craftsmen and 
radio acoustic engineers. 
Music and speech actually 

. reproduced. A “laminated 
voice core” produces all of 
the original music. Exte- 
rior adjustment. Will not 
blast on most powerful cir- 
cuits. Guaranteed to sat- 
isfy or full purchase price 
promptly refunded. Your 
dealer has the Audiphone or 
order direct, mentioning his 
name. Descriptive booklet 
on request. 


Write for Literature 


Note the similarity of construc- 
tion between the phonégraph re- 
producer Nllustrated 3 the 
upper panel) and the re ucer 
of the O'Neil AUDIPHONE be- 
low): both have a mica dia- 
phragm set in a sound-box 
chamber actuated by an elbow 
stylus bar. 


714 Palisade Avenue 
West New York,” New Jersey 


Please refer to POPULAR RADIO when answering advertisements. 
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SUPPLIES 


W Lil 


LEE sll 


“I advise you FAMOUS for Performance 
to buy these ATTRACTIVE in Appearance 


BURGESS | „Űr A 
It is refreshing to hear a Perfectone 
RADIO BATTERIES sls toe cones You sts siper! 


. Before you purchase a loud speaker 
Long life, noiselessness, high ca or phonograph attachment at any price, 


pacity and smooth, uniform current scand hear the Derfectond. 
arge are qualities vitally neces- At your dealers, otherwise send 
ald to clear reception and econom- purchase price and we will supply you 
service. We believe Burgess Bat- Postpaid. 


teries offer an unequalled combina- 
tion of these qualities. Ask Any 
Radio Engineer. 

Send for 2 AB C' of Radio Dry Batteries.” 


If you are a user of dry batteries in 
radio service you will find this book of instructions 
crowded with authoritative information and sugges- 
tions. As a handy reference and buying guide, it is 
well worth the few moments spent in sending for it. 

Maggcoccscccsssaccucuacccccanssnssecssccessnsacasees Phonograph Attachment 


BURGESS BATTERY COMPANY 8 7 5 
106 Washington St., Madison, Wisconsin $ e 


Please send me free of charge a copy of the 
booklet, The A B' C' of Radio Dry Batteries. 


Perfectone Radio Corporation 
490-C Broome St., New York 


Please refer to POPULAR RADIO when answering advertisements. 
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Na- ald No. 41 1 
Na- ald 
Adapter 


No. 429 


ane 


$ 


Na-ald Small Space 
No. 401 


Na-ald De Luxe 
No. 400 
IT’S THE CONTACT THAT COUNTS 
Na-ald Sockets Na-ald sockets 8 features which make for thoroughly dependable 
— AGES Fe contact under all conditions. This fact has won for them the place of 
Na-ald De Luxe leadership among radio sockets. 


Pri Each contact strip in Na-ald sockets is of a wiping nature, maintaining 
rice 75c contact over a broad surface, and so designed that strong, permanent 
Na-ald Socket, No. 499 tension is assured. 


Price 50c All Na-ald sockets are moulded of Bakelite, with uniform cross-section 


Na-ald Adapter, No.429 and cure. These, with other engineering features, avoid plate to grid 
ice 75c losses and insure the development of full efficiency in tubes. 
Na-ald Hia A Socket Write for “Why a Bakelite Socket’ and other descriptive literature 
Price 75c 


Na-ald Small Space ALDEN MANUFACTURING CO. 


Price 356.3 for $1.00 IDopt. C. 82 Willow St., Springfield, Mass. 


Approved and Used by 
Experts and Amateurs 
CICO Jacks moulded from Bakelite—no metal in 


frame construction. Connections made to Binding 
Posts—no soldering necessary. Phosphor Bronze 
No. 31-Single circuit c Springs—will last a lifetime without adjustment. 
No. 32-Double Circuit ..... -90 P 3 A RNE J 
No. 33- A“ Battery Switch .90 Direct connections to springs—insure perfect con- 
tacts. Sterling Silver Contact Points. 


No. 30-Single circuit o — * 


2-Way Plug 


CICO 2-Way Plugs constructed so that loud speaker 
and headphones can be connected simultaneous] 
or individually whichever you desire. Fit all eed 
ard jacks. ‘Take all types of tips, forked, straight, 
and plain wire. 


Consolidated Instrument Co. 
E O PRO T è 
885 in a distinctive GREEN N of America, Inc. 
BOX and unguaiifediy guar- 41 East 42nd Street, New York 


Please refer to POPULAR RADIO when answering advertisements. 
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SOLDERLESS 
RA. IAH 
TERMINALS 


For Aerial, Ground and Battery Connections 


Patent Pending 
Instantaneous in Operation—Positive Contact 
SOLDERLESS 


ATTACHMENT 
TO WIRE 


Patent Pending 


Just push removable part, attached to wire, on the base stud and 
it snaps into place making a positive electrical connection. 

To remove, just pull it off; no screws to bother with; no springs 
to bruise the fingers. 

A positive electrical connection in ten seconds, without solder or 
rools, that cannot pull out or shake loose and is as easy to remove 
as it is to assemble to the cable. 

Base studs secured by No. 8-32 screws and will fit all B“ batterie 
with screw posts. 

Rajah Snap Terminals allow instantancous change in place 
voltage with a secure connection, better than any switch. 

No owner of a radio set who has seen or used a Rajah Snap 
Terminal will ever use any other style of binding post. 

Price, Snap Terminal and Base Stud, complete as illustrated, 
each 200. 

Base studs are sold separately as they can be used Wherever a 
change of connection is desired, thus permitting a quick change of 
lead in and battery wirer from one set to another. 

Base studs with screw and washer, each 50. 

Special Introductory Offer: 1 Dozen Snap Terminals and Base 
Studs complete by mall prepaid, $2.00. 

Dealers get in line at once for the best-selling radio device you 
ever saw. 


RAJAH AUTO SUPPLY CO. 


Parts 


for all POPULAR 
RADIO Circuits 


E SPECIALIZE in supplying parts 
for hook-ups described in this maga- 
zine. All orders sent to us will be filled 
promptly, with all parts exactly as specified. 


BLOOMFIELD 
NEW JERSEY 


Mail orders will be filled at the right prices 
and C. O. D. shipments gladly handled. 


This is your opportunity to establish a 
reliable purchasing connection in New York 
where all radio supplies can be quickly 
secured for you. 


Morison Electrical 
Supply Company 
15 East 40th Street New York City 


The New 


B-T Synchrodyne 


is “The Hook-up 
you Hoped for” 


— 


We confidently believe 


it surpasses any 4 or 3 
tube R. F. Circuit yet 
developed 


Ask your dealer or 
send 2c for folder 


BREMER-TULLY MFG. CO. 
534 S. Canal St., Chicago 


5450 


List 


1 
7 OVALFOIYE i 


KING OF ALL 


Tune in those distant stations with 
a pair of ‘‘Royalfones.” 

JACK BINNS, says, They will give 
an audible sound with a weaker signal 
than the average phone. 

That is why you will get distance 
where you don t with your present pair. 

If your dealer can’t supply you, 
write direct. 


Royal Electrical Laboratories 
Dept P. R., Newark, N. J. 


Please refer to PopULAR RADIO when answering advertisements. 
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ARLE 


Radio M Audio Frequency 


TRANSFORMER 


“The Neat of a 
Good Receinen” 


QUAL to the widest range of recep- 
FE. tion requirements. Marle Trans- 
formers amplify the weakest 
broadcasting, over frequencies all the way 
up to 3500 cycles without variation. 
Perfect tone quality. Utter absence of 
howling or distortion. To get the most out 
of radio—use Marle Transformers. 


Specially adapted to the latest circuits, the 
SUPERDYNE, SUPERHETERODYNE, 
FOUR-CIRCUIT TUNER, NEUTRO- 
DYNE, INVERSE DUPLEX and any 
circuit that makes high requirements of 
a transformer. 


Ratio 3% to 1 "Ratio tol 
$3.75 $4.25 
MARLE 
Engineering 
Company 


— . > ID o ID o JD. UD ° WP o Wwe Wp + Ew co Be c BD .. uD. BD co Ewe Ds UD . ED. BP 


* The Voice of the Nation 
NO LOOPS — NO ANTENNA 


The air is your theatre, 


college, church and news- 
paper if you own a Radio- 
dyne. New Vork, Cuba, 
San Francisco and Honolulu 
can be picked up clear and 
distinct without interfer- 
ence from nearby stations. 


The Radiodyne is ready for opera- 
tion by simply grounding to a water 

ipe or radiator, and throwing a few 
fest of wire on the floor. Uses any 
standard tubes—dry cell or storage 
battery. Extremely selective. 
Simple to operate—Only two con- 
trols—you can tune in on any pro- 

ram you select—any wave length 
Rem 200 to 700 meters. 


For use in apartments. boats, 
automobiles, railroad trains, etc., 
the RADIODYNE is enjoyable 
where other receiving sets would 
not be practical. 


Price, $150.00 


Write for illustrated folder which de- 
scribes the RADIODYNE in detail. 
Every radio fen will be interested in 
this new lype (antennaless) receiving set 


A WESTERN COIL & ELECTRICAL CO. 


308 Sth St., :: Racine, Wisconsin 


Please refer to POPULAR Ranio when answering advertisements. 
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EASTERN COIL SETS 
CIRCUIT 


are the 
Standard, 
and in 
Universal 
Use 

due to their 
Proved 
Efficiency 
in this 
wonder 
circuit (4 Circuit Tuner) 
Made as per specifications of Mr. Cockaday. D Coil 
bank-wound. 

Complete assembled Set of B, C and D Coils on GENUINE 
BAKELITE TUBING, wound with #18 double silk $ Ą .25 
r ð K a be BAe 
Original and new improved hook-ups with material lists FREE 
with each set of coils. 

GENUINE LAVITE RESISTANCES, 48000 $4 
ohm, EGER. ß id Ra Ee ee 

These resistances control the tone of the Cockaday Circuit and 
eliminate all transformer distortion; modulating the tone after 
the fashion of the best of phonographs. 


Mail Orders Filled. Dealers Communicate. 
EASTERN RADIO MFG. CO. 


22 Warren Street, Dept. P. R. NEW YORK, N.Y. 


The TRINITY 


LOUD SPEAKER 
The Trinity Loud 
Speaker is an instru- 
ment that combines 
the best qualities of a 
phonograph repro- 
ducer in combination 
with electro-magnetic 
pee best fitted 
orradioamplification. 
Perfect reproduction of 
all music and speech with- 
out distortion. No storage 
batteries required. The in- 
strument is of a heavy duty 
type and is guaranteed fully 
by the manufacturers. 
For sale by good dealers 
Literature upon request 


TRINITY RADIO CORPORATION 
44613 Tremont Street, Boston, Mass. 


Transformers 


admit · Push- Pull?“ amplification gives greatest satis- 

fon dhe Crescent is a high grade Transformer. Specially 
designed to give maximum amplification on the. ne und improved 
circults. Perfectly balanced. Gives clearer tones, reducing 
distortion toa minimum. Crescent ‘‘Push-Pull’’ Transformers 

sold in matched pairs at $8.50 per pair. Complete ling ram. 
Boa up Hat of necessary parts, all sent free with cach pair. 
Crescent Andie decide, Date 
ra ally designed, - 
ampllfler to match above Push-Pull 
at $2.95 each. At your dealer's or 
gent postpaid on receipt of price. Sat- 
isfaction guaranted. 


CRESCENT MANUFACTURING CO. 
P. O. Box 337 Cent. Sta. Toledo, Ohio 


Pity the Bug 
Who Has None! 


HE fellow who tinkers 
| and fools around all 
kinds of adjustments 
in order to eliminate back 
alley discord will appreciate - 
this tip regarding liable 
condensers for all tuned radio. 
circuits. You get smooth 
sounding Messages and con- 
certs without difficulty and 
numerous other advantages 
with this little device. 


The Reliable Parts Mfg. Co. 
7306 Madison Ave. Cleveland, O. 


75e 
Reliable 


Radio Headsets 


OU can afford to have several at this 
price. Our guarantee protects you. 
Equal to any headset on the market 
in perfect reception of broadcasting. 
Send $3.00 by registered mail or money- 


order. We will ship C. O. D., if you 
prefer. Prompt shipment—we pay 
postage. Ask for our 


Free Catalog of Radio Parts 


EDSON RADIO SALES CO. 
2 Elmwood, Providence, R. I. 


ADIO TUBE 
EXCHANGE 


We Repair All Standard 
Makes of Tubes, Including 
W.D. 11 or 12 


C. 300 or 301 

Ali tubes guaranteed to do the work 
RADIO TUBE EXCHANGE 
200 BROADWAY, NEW YORK 


Am Mal- Ordòrs mem, ens partel Peat €..05 D 


Please refer to POPULAR RADIO when answering advertisements. 
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QA 


The gentle calm of a bright starry night fills us with mystery. Little did we dream 
a while back that today, far and wide in the unknown, thousands of voices, hurled 
by electrical energy, are rushing at unheard of speed through space to all points of 
the compass. 


A person here, a group there—in fact, ina another adjustment and then clear and clearer 
million or more homes people are anxiously comes voices, a quartet is singing; so clear and 
tuning in on their radios, groping in the air, distinct comes the soft gentle melody that the 
hoping to catch the sound of a far-away station. listeners close their eyes, the singers seem to be 
Scarcely a sound, a slight turn, a faint noise, in the very room with them. 


If you desire clearer reception, greater volume 
and the elimination of howling and distortions, 
install Jefferson transformers in your set. 


There’s a Jefferson Trans- 
former for every circuit 


Write for amplification data and interestin 
descriptive literature. 


Jefferson Electric Mfg. Co. 


427 So. Green St., Chicago, III. 


— a / 


An Abs olute Guarantee 


i every instrument 


made them famous. 


S HAMRO 


G 
O 


V; PIG-TAIL | 
\ - Variometer! 
SHAMROCK MFG. CO. 


314 E. Market St. — Newar 


Please refer to POPULAR RADIO when answering advertisements. 
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| OMLY J 
THE SELF ADJUSTING RHEOSTAT 
ros AMPLIFYING TUBES -C5 
— $ 119 WITH MOUNTING 


* 


RADIALL CO. 320 WEST 42™ STREET 


RADIO PIN-MAP 


of United States, Canada and West Indies with indexed 
booklet Broadcasting guide. 


Spot Stations You Hear with Colored Map Pins 


Map size, 22x14 in., mounted on map-pin board. Shows all 
broadcasting cities, distance scale, relay and time divisions 
Guide gives all call signals, locations, stations, wave lengths, 
etc. Price complete, 85c. Map-pins, 10c per doz, Any color. 
Above booklet with folded paper map, 35c. At your dealer or 


direct. 
AMERICAN MAP CO. 
MAP MAKERS PUBLISHERS 
Maps of Every Description 
7 WEST 42nd 8 Dept. L 


epresentatives wanted. 


NEW YORK 


WONDERFUL 
RECEIVING SET! 


Complete, including head phones 
À serial, ground wire, {nsulators, ete. 


Just hook up and listen in on Con- 
gerte, Sport Returns, Lectures, otc. 
7 WITH HEAD Æ No batteries needed. DRA 
2 ABSOLUTELY 
PHONES 7 Rush name and address for Free 


Radio ee 
RELIABLE SALES co 
434 Broadway, N. v. C. Dept.s 


READY TO LISTEN IN 


ETC. 


RADIO TUBES 


Repaired by us guaranteed to be 
equal to new. We have convinced 
hundreds, why not you? All 
Tubes $2.75 with the following 
exceptions: 201A—301A—199 
299, which are $3.00. 


P. T. SUPPLY CO. 
79 West 45th St. New York City 
Mail orders promptly filled 


Improves any crystal. Gets greater distance. 
PURE GOLD makes the best contact known. We 
guarantee a GOLDWHISKER to get greater range 
and louder signals out of any crystal. 50c_pre- 
paid—send coin or stamps. or we'll send C. O. D. 


REP RADIO CO. 
Dept. N-1 3231 Nebraska Ave., St. Louis, Mo. 


a BURNT OUT 


GOLDWHISKER 


The Best in Radio Equipment 


Free to You! 


-Your Choice of a 
set of Blueprints 


pe RADIO makes a special 30-day 
offer of a set of three full size Blueprints 
free. You may take your choice of the set 
covering the Improved“ Cockaday 4-Circuit 
Tuner, or the set covering the Non-Regenerative 
Tuned Radio-Frequency (Neutrodyne) Receiver. 


Either of these sets of Blueprints will come to 
you postpaid, absolutely free of charge, if you 
take advantage of this short-term offer. 


Each set of three prints includes an actual size 
panel pattern, an instrument layout, actual size, 
and a picture diagram showing all wiring con- 
nections. These Blueprints are announced on 
another page of this issue of Poputar Rap1o 
at their retail price of $1.10 per set. 


But by availing yourself of this special offer 
now, you get your choice of either set free with 
your yearly subscription to Poputar Rapto at 
$3—the price of the magazine alone. 


You know how helpful and interesting Poru- 
LAR Mpio is. A year’s subscription will bring 
you a multitude of hints and practical pointers 
that will make a world of difference in your en- 
joyment of radio. And with either set of these 
Blueprints—offered to you free—you can con- 
struct one of the most highly-efficient radio 
receivers that can be had. 


Fill out the handy coupon today. Your sub- 
scription will be entered to start with the May 
issue, and your set of Blueprints will come to 
you by return mail. 


POPULAR RADIO, Inc. 


9 East 40th Street, New York City 


POPULAR RADIO, INC., Dept. 43, 
9 East 40th Street, New York City 


T enclose $3 in full payment of a year’s subscription 
to Poputar Rabio starting with the May number. 
Please send me absolutely fig of charge, postpaid, a 
complete set of three actual-size Blueprints for the 
Receiver checked below: 


O “Improved” Cockaday 4 Circuit Tuner. 


O Non-Regenerative Tuned Radio-Frequency 
(Neutrodyne) Receiver. 
Ni...... ³ↄð ĩ ͤ ` 
Address 


(No extra for Canada. Foreign countries Soc magazine post- 
age extra.) 


Please refer to POPULAR RADIO when answering advertisements. 
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REMEMBER 


THIS ABOUT RADIO 
LOUD SPEAKERS— 


that no matter what type 
of loud speaker ydu have 
bought or intend to buy 
eventually you will come to 
a cabinet type— 


FOR 


—Loud Speakers will follow 
the phonograph in develop- 
ing into beautiful furniture. 


And Timmons Talkers 
are the most beautiful loud 
speakers in the world. 


For tone, volume and clarity 
we ask you to hear either 
type A (adjustable) $35, or 
N (non-adjustable) $25 at 
your dealers, or in your own 
home. 


We, or any of our representatives, 
will send a 17x22 inch folder 
showing what is inside and your 
dealer will give you a Volume 
without Noise folder. 


J. S. TIMMONS 
339 E. Tulpehocken St. 
Germantown, Philadelphia, Pa. 


Timmons Talkers 


In any circuit where a Variable Con- 
denser is specified, select the one con- 
denser that insures absolutely faultless 
reception. 


DUPLEX 


COMPACT PRECISION 


NOME OTHER 


CONDENSER 


Built as nearly as is commercially possible to 
specifications of U. S. Bureau of Standards. 


Knob and Lever Vernier Control. 


Maximum-Minimum ratio of 23 Plate Vernier 
60 to 1. 


Die-cast Rotor—Milled Stator. 
Awarded approval by Radio Broadcast.” 


SPECIFICATIONS OF ALL MODELS 
Total No. Max.Cap. Min.Cap. Ratio 

of Plates Mids. Mids. Max. Nin. 

3 .00005 .00001 5/1 


AF 


SSSSLYSESSSR 


R-11 11 
DR-11V (Vernier) 14 
DR-13 18 
DR-13V (Vernier) 16 
DR-17 7 
DR-17V (Vernier) 20 
DR-23 23 
DR-23V (Vernier) 26 
DR-43 43 
DR-48V (Vernier) 46 


Prices on vernier including knob and lever but 
not the dial. 
Send us the name of your dealer and jobber. 


Write for pamphlet “Taking the CON“ out of 
condensers. It contains facts you should know. 


JOBBERS send for distributor’s proposition. 


The Duplex Engine Governor Co., Inc. 
50 Flatbush Ave. Extension, Brooklyn, N. Y. 


mh QO CO 0 2 20 1 aM 
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POPULAR RADIO with Your Other 
Favorites—at Special Club Prices! 


Save money on these magazine bargains 
They are figured at rock bottom prices 


Cd CE over this big list of mag- 
azine bargains that have been ar- 
ranged for your benefit. Here is your 
chance to get almost any magazine 
you want—and by ordering now with 
a year’s subscription to POPULAR 
RADIO you get doth magazines at spe- 
cial low prices. 


If you are already a subscriber to POPULAR 
Rapio or to any of these other magazines, 
these special club offers allow you the privi- 
lege of renewing or extending your present 
subscription for an additional year at a con- 
siderable saving of money. 


Fill your magazine requirements now for 
the coming year and save money. Simply 


check the offer you want and mail the coupon 
below, with your remittance, without delay. 


All subscription prices quoted are for one 
full year, and may be sent to one or to separ- 
ate addresses unless otherwise noted. (Club 
prices for Canada and foreign countries will 
be quoted on request.) 


POPULAR RADIO, Dept. 42, 
9 East 40th Street, New York City. 


Or You Can Make Up 


Your Own Club of 


POPULAR RADIO With: 


American Boy........ 


Asia.. 
Boy's Liles. 


Christian Herald (52 788d 5. 00 a. 
Collier's (52 issues) 5.50 reg., 
Cosmopolitan. .......... 6.00 reg., 


Country Life........... 8.00 reg., 
Delineatoooe r 5.00 reg., 
Designer 4.50 reg., 


Good Housekeeping... . 


House & Garden 


Photoplay 

Physical Culture : 
Popular Science Monthly. 
OST ere et cas . 
Radiol: chcnadveestesacs ; 
Radio Broadcast... d 
Radio Digest (52 ignues).. 8. 
Radio News 

Radio World (52 issues) 


. 35.00 reg., for... 
Amcrican ne PRA 5.50 reg., for... 


.. 6.00 reg., 
Heart's International.. 6.00 reg., 

6.50 reg., 

6.00 reg., 
-.. 4.00 reg., 
Movie W eekly FF 8.00 reg., 
National (ichgraphico 6.50 reg., 
People’s Home Journal... 4.25 reg.. 


GanESTGSGEESESUEEEEESGREGEGEEE 


Enclosed is vz. Please see that yearly subscriptions are at Today's Housewife EREET 4.00 reg., for... 
once entered in my name for each of the magazines I have checked Vogue (26 issues)........ 8.00 reg., for... 
in the special bargain club list at the right. Wireless Age 
/ ð ⅛”m... ꝗ ́ œUgũ ↄ⁵ Sain we WN K K N 
$2.50 from the bargain club price quoted, then 
Street and Number: ohisiscccvncssepetesaeet sews wdeasikcue eaa add Porurar Rapio at $2.50. For example: 
))).ü(ü;ü!'ö;ößV—ͤöĩöͥͥ -- en State McCall's. - $3.25 less $2. 50= $0.75 


(If not a NEW subscription, please mark R alet the name of the magazine, 
to indicate RENEW A 


Prices for Canada and foreign countries ae be quoted on request. 


Radio. .. 4.75 less 2.50 2.25 


POPULAR Rapto, ‘added at only 
Remit this amount 


Please refer to POPULAR RADIO when answering advertisements. 
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The New Genuine Guaranteed 


““SHEPCO” “ALL WAVE” JR. 


TRADE MARK-PATENTS GRANTED AND PENDING 


NON-RADIATING DX COUPLER 


Combination Flat and Bank Wound 


All the SELECTIVITY of TUNED RADIO FREQUENCY 
at a SMALL FRACTION OF ITS COST. Like its com- 

. 42 panion the 3000 meter Capitol All Wave” Coupler, Sr., it 
1 ` may be used in a single circuit with the added feature that 
it may be used in a double or triple circuit. 


Used in the “All Wave” triple circuit, the “All Wave” Jr. 
is guaranteed not to radiate and to bring in distant sta- 
tions clear and loud on one tube. Log your stations and get 
them at the same setting every time. Only one dial to tune. 


“SHEPCO” “ALL WAVE” JR. 


Eliminates use of all variometers, vario couplers and loading coils. Per- 
miti building most efficient, sharp tuning, loud long distance receiver at 
owest cost. 


Guaranteed Wave Length ON SALE AT ALL DEALERS IN STANDARD RADIO ¢ 600 00 


PARTS OR SENT DIRECT ON RECEIPT OF 
PRICE. ABSOLUTE MONEY BACK GUARANTEE 


SHEPARD-POTTER CO., Inc. 


on receipt of 10c ee 
to cover cost of mailing. Plattsburgh, N. Y. 


r HOMMELS experience guide you 


Tus organization was one of the 

Pioneer wholesale distributors of 

te poequibment: They have seen 

of retailers come and go 

= he know from experience 

“what and when and how” dealers 

can best sell radio supplies and 

- enjoy a satisfactory margin of 
profit. 


HOM MEL distributes only recog- 
nized nationally advertised appa- 
ratus that is guaranteed by the 
manufacturer—their dealer dis- 
counts are very liberal—their 
stocks are always ample to take 
care of any requirement—they 
wholesale exclusively and do not 
compete with dealers by retailing. 


HOMMEL’S Dealer Service Depart- 
ment ts maintained for your benefit— 
their experience and advice will prove 
helpful to you in many ways, and this 
service is cheerfully given any time 
without charge. 


Get in touch with us today, write for the 
new HOMMEL ENCYCLOPEDIA, 
246-P— r., Hommel's experience 
— il is paying hundreds of other dealers 
—tuhy not you? 


gE CO 


N 
1 


Please refer to POPULAR RADIO when answering advertisements. 


RADIO “B” BATTERIES 
AT FACTORY PRICES 


Greatest radio B' battery on market. Full number volta 
ta QUALITY GUARANTEED: LOWEST PRIC 
brings. in concerts LOUDER AND STRONGER; wili 
work on ne tube or loud speaker. Order by number T 
DAY with „ money order or pay postman C. O. D. 


No. 122B 221% volt variable, regularly $2.25.. oN 32 
No. 122A 25 volt variable, regularly 3.0... 1.85 


Ne. 145A 45 volt, 8 taps, regularly 550... 3.25 
i AYRES BATTERY CORPORATION, Cincinnati, Ohio j 


Grewol kaa 


Most sensitive spot 
found and fixed at the 
factory. Glass enclosure 
protects crystal from 
dust, moisture and 
vibration. 

At your dealer's 

or sent direct $2 
RANDEL WIRELESS CO. 
4 Central Ave., Newark, N. J. 


VACUUM TUBES 


REPAIRED 


WD-11, WD12, $ 50 
UV-201A, UV-199, 2 
And others for 


Quick service. 
teed to work as good as new. 
Send your dead tubes, 
Postage to Postman. 


THOMAS BROWN Co. 
511-519 Orange St. 


° 3 


2 


De Luxe Dials 


The artistic qualities of Na-ald De 
Luxe dials distinguish these dials 
as truly beautiful They add to 
the appearance of any set in which 
they are used. 

Na-ald Dials have a hi loss 
finish. They are mou ated od 
genuine Bakelite and have pate 
ented construction. 

matched and made in 25, 3”, coal 
33%” sizes. 


Alden Manufacturing 
Largest makers ef Radio sochete 
and a in the world 
Dept. € 52 Willow St. 
pringfield, Mass. 


y 
50 6 


8 
8 Ao 


5 


No. 3003—4 
3 Inch 
38e, 3 for 31 00 


Detector 


All tubes repaired by us guaran- 
All you pay is $2.50 plus 


Newark, N. J. 


The Best in Radio Equipment 


IF YOU WANT THE BEST 
Use 


EBY ENGRAVED 


Posts 


A complete set 
at a special 
price. 


And they're EBY 
posts, 80 the tops 
don’t come off. 


Your dealer will 
have them and will 
show you other 
popular markings. 


$1.50 per set 
THE H. H. EBY MFG. CO., PHILA., PA. 


THE NEW SIMPLEX 


180° Vario-Coupler 
With a Special Woven 
Rotor 


One Set of 


EBY 


Ensign EMTA 


will bring in those distant 
stations you are trying for. 
Anexceedingly efficient and 
neat c coupling device com- 
bining the best fea- 
tures that have been devel- 
oped in the past year and 

ich will cover all broad- 
cast wave lengths up to 
600 meters. 


Price 3.80 


SIMPLEX RADIO CO. 
1015 Ridge Ave. Phila. Pa, 


CATALOG 2223 


PAGES 
FREE’ 
Latest Reflex Neutrodyne and 8 

Heterodyne Circuits. 4 Diagr aa lat- 
est Hook-ups. Largest i Complete $ 112 
merican eflex 
EMERNZ, SPECI Super - Sensitive 
392 v / 8 35c ea. Hot as Hot, Ev- 

2 1E 

> : y Spot. Hear stations clearly. 
‘GUARANTEED ONE YEAR 
Jobbers and Dealers write 
for a Discounts. 


Avencan GoM FG.Co. 


WHOLESALE DISTRIBUTORS 


EU OWestl4tnSt. Kansas City. Mo 


S. HAMMER RADIO CO. 
303 Atkins Ave. Brooklyn,New York 


The COCKADAY 4-CIRCUIT TUNER 


List Price List Price 
1 Bakelite Panel 7x24. . 388. 90 2 Pacent Doub. Jacks. $1.60 
1 Precision Cockaday Coil .5.50 1 Pacent Single Jack.. 60 
2 Amsco 26 Pl. Cond. 4” 2 Amertran Transformers 14.00 
Dial 1.00 2 Amsco Switch Levers.. 60 

5 Melco Tube Sockets... 5.00 3 48,000 Ohms Lavite Re- 
1 Amsco 6 Ohm Rheostat 1.00 sistances. . 3.75 
2 5 E 


3 Amsco 20 Ohm Rheostats 1.00025 Dubilier. . 
1 Amplex Grid Densers.. 2.50 1 .0005 Dubilier 
1 Durham Var. Grid Leak .50 | 1 Pr. Como Dup. P. P. 
1 Amsco 400 Ohm Poten- Transformers 
1.50 | 1 Panel Ixl2............ 


40 
e ee EMT Or > 


The above parts may be bought separately. Write for our catalogue 


Orders over $5.00 Shipped Prepaid. Money Orders or C. O. D. 
One-third must accompany all C. O. D. ordera. Not insured 
unless Insurance charges Included. 


Please refer to POPULAR RADIO when answering advertisements. 
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IXI 
ENGRAVED BINDING POSTS 
8 Moulded Binding 
Posts Clearly 
ond deeply engraved 


You Need These! 


DEALERS ~ 


C Weite about 
these allractive 
display cartons 


— 


If you're building a set these two DIXIE products 


will make things immeasurably easier for you. 


No 


more hunting for screws! No need of using ir ferior 


bindir.g posts! 


The DIXIE Junior Screw Assortment contains 100 
pieces of essential radio hardware—screws, 
lugs. The DIXIE Engraved Binding Posts are a set 


of 8, moulded and beautifully engraved. 
The price of each is only 50c per box! 
SEND FOR BOTH TODAY 


DIXIE SUPPLY CO. 
91 Seventh Ave. N. VC. 


New Model B' 
HAMMARLUND 


Patents 
Pending 


Vernier Variable Condenser 
SHARPEST TUNING—MINIMUM LOSSES 
Will Increase Your Range and Volume— 
Eliminates Interference 
Grounded Panel—Brass Plates 
PRICES FOR PANEL MOUNTING 


43 Plate 001 Mid. . . $7.00 17 Plate 00037 Mid. . $5.75 
23 Plate 0005 Mid. . . $6.00 13 Plate 00025 Mid. . . $5.50 
314” pure Bakelite Dial $.75 
4” pure Bakelite Dial $1.00 


At your dealers—otherwise send purchase 
piles and you will be supplied postpaid. 


Write for New and Interesting Folder 


HAMMARLUND MFG. CO. 


144-146 W. 18th St. New York City 


Please refer to POPULAR RADIO when answering advertisements. 


*. I N * 5 
an CYA 0” 
| | 


A g 
JUNIOR SCREW ASSORTMENT 


nuts and 100 Screws. Nuts 


and Lugs ~ 
Solid brass heavily 
nickel plated 


PE 
SUPERIOR CONDENSERS 


Special—13 Plate 


NEUTRODYNE 
CONDENSERS 


Every requirement which the Hazeltine Neu- 
trodyne circuit makes of a condenser is per- 
fectly met in this special Rathbun Condenser. 
Single hole mounting and full Bakelite 
disc end-plates, reduces capacity to insignif- 
icant minimum. No iron or steel parts. 

much of the success of your Neutrodyne 
receiver depends on accurate condensers that 


you should insist upon the name RATHBUN. 


Capacity 
.0003 MFD 
LIST 


$3.00 


Write TODAY for the name of 
he nearest athbun dealer 
and for illustrated literature 


RATHBUN MFG. CO. 
Jamestown, N. Y. 
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ON ONE TUBE. 


Broadcasting from Atlantic Coast, Canada, Mexico, Cuba & 
Hawaii heard in Calif. by users of the CROSS COUNTRY 
CIRCUIT. Range due to simplicity. One tuning control. ANY 
NOVICE can build easily and cheaply. Dry cell tubes used. 
No soldering. Complete instructions, Blue print panel layout, 
Assembly Photo, etc., postpaid 25 cents. Stamps accepted. 


VESCO RADIO SHOP, Box PR-117, OAKLAND, CALIF. 
Transformers for 1 
t he price of 


No Distortion 
Greater Volume 
Half-Price 


For $6 we will send postpaid TWO of 
the famous Globe Audio Transformers 
made especially for Neutrodyne sets. 


MONEY BACK GUARANTEE 


- If you are not fully satisfied with the 
transformers, return them within 5 days 
and your money will be refunded. 


COYNE RADIO SERVICE 


Suite 603 
507 Fifth Avenue, New York City 


WE REPAIR 
The Following 


RADIO TUBE 


WD-11. ... .$3.00 

WD-12. s.. ©@. 5 

UV- 200 A 

UV-201..... 

C-300.......2. 

C-301.......3. 6880 E 
DV-6.......3: r 
DV-1...... 6v.Plain Detector 2.75 


DV-2.......3.00 6v.Plain Amplifier 3.00 
Mail orders solicited and 


promptly attended to. 
Dealers and Agents Write for Special Discount. 


H. & H. RADIO COMPANY 
Clinton Hill Sta. P. O. Box 22-E. Newark,N. J. 


Charge Your Battery 
For A Nickel 


The Gold Seal Homcharger 


charges Radio and Auto Batteries at 
home overnight for a nickel. Your 
dealer has it. Write for FREE book- 
let and list of broadcasting stations. 


The Automatic Electrical Devices Co. 
132 West Third St., Cincinnati, Ohio 


Type S-12 “THOROBRED” Socket 


. Radio tans call this stang- 
* ard tube socket the most. 
beautiful socket on the 
market. Thick 
D 
ube, tu s Snug, genu- 
ine Bakelite mol — 
leakage cut to a minimum. 
Contact springs of finest 
phosphor bronze set at cor- 
rect angles. $1.00. 


If your dealer 
can't supply you 
with “Thorobred™ 
Socket, send 
money order di- 
rect to we. Ask 
about Read em 
Binding Posts and 
“Minute Man” 
Switch Levers. & 


The MARSHALL-GERKEN Co. 
Dept. J. 27 No. Ontario St. Toledo, Ohio 


ne Noy, /, Reception 


<b Louder 
© Si — * Clearer 
: More 
“The Crystal With a Soul” Natural 
(Reg. U. S. Patent Office) 
No special Cat-Wikeirer necstoary 50c 
Will not Dur- Aukinn ana ae Belk) O A 


A perfect fixed detector 


Needs no adjustment $ 1 25 


Celerundum Products carry a 
MONEY BACK GUARANTEE 


Celerundum Radio Products Co. 


170 Summer Street, Boston 


Inductance Switch 
vey (1-15 Points) 


Original design. Solder 
terminal and contact 
one piece. Numbered 
Knob dial. Pig tail con- 
nection. Positive con- 
tact. Only one hole to 
drill. Carter quality 
throughout. 


Send for catalog 


"1807 REPUBLIC BUILDING *¥ 
CHICAGO 


3 Carter Radio Co. 


Write fo free booklet: 


HOWTO SOLDER RADIO SETS” 


SOLDER-BOTTLE FLUX and 
PROFESSIONAL BRAND ROSIN-CORE SOLDER 


as therein described. 
THE VALLEY FORGE CHEMICAL CO. 
Valley Forge, Pa. 


“TEarn’5010%3 Weekly 
e 
AEarn’9 0063 Weekly) 
$5 to $10 made daily while taking 
i Lowest-cost, Simple-to-learn, Fun“ 
giving, Personal Radio Instruction. 


First 4 jobs pay instruction cost. Be 
an expert by MARVELOUS NEW METHOD. 
Pay by installment. Write for details 


Y JAMESA DOWIE.RE 


CURADIO. VA. 


Please refer to POPULAR RADIO when answering advertisements. 


The Best in Radio Equipment 


RESISTRO 


Its the Mercury that does the TRICK 


Refinement—that’s the key- È 
note of perfect reception. You p 
use vernier condensers and 
180° couplers. But how about 
your grid leak? Does it have 
a 340° range like RESIST- 
RON? Can you go back and 
repeat a dial setting and be 


sure of the same results? the active parts in an air- 
Does it do its work properly? tight case. 


fut on ResiısTRON-and go to the Coast 


Each instrument tested. Look for in- RESISTRON positively will adjust your 
spector’s serial number on label — it's detector grid to greatest sensitivity, 
your guarantee of perfect satisfaction. Back your set to go its limit. 


If your dealer cannot supply you, we will ship parcel post, C. O. D, 
TEMPLE INSTRUMENT Co. Camden. N.]. 
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Precision Variable 8 
Grid Leak 


RESISTRON is built to give 
you a refinement of grid con- 
trol suited to the extremely 
sensitive detector tube. For 
the adjustable contact with 
the high resistance elements, 
mercury is used combining 
accuracy of setting with quiet 
operation. Reliability for 
all time is assured by sealing 


everywhere 


Rear view— showing 

panel mounting 

and supports for 
grid condenser 


(By Courtesy Popular Radio”) 


3000 


MILES 


Loud Speaker 


with COCKADAY IMPROVED 4-CIRCUIT KIT 


Build Your Set 


The Amplex 
Kit Way 


SAVE N 


Signals 
“GRID-DENSER” 
(Variable condenser. 0 to .0006 


Specified by 5 


control oscillations. Will 
improve any circuit. With 
Kit, or separately, $1.25. 


43,000 Ohm Genuine “Lavite” 
Resistances, cach, $1.25 
FR gineers will 
answer any 

Radio questions, or 
you with any 

ng or assembling 
Problems. This ser- 
vice is absolutely 
FREE to our patrons. 
pas, write to Service 


Our en- 


Please refer to POPULAR RADIO when answering advertisements. 


HERE IS PROOF 


Gentlemen: Let me congratulate you on your Cockaday Kit. A set con- 
structed from your parta during the course of the first evening picked up 
pi stations including KHJ (Los Angeles) all on the Loud Speaker. It sure 

easy to construct a set from your “KIT.” L. Newman, Harrison, N.J. 

Dea: Sirs: I have made exhaustive tests of the Improved n 


Circuit Tuner, and the outstanding improvement to my min 
n GRID-DENSER.“ 


ng a set constructed from your KIT“ I logged over 45 stations in- 
cluding KFI (Los Angeles) and PWX (Havana) I only ogged those 
heard on a Loud Speaker. H. Jawets, E. E., Consulting Engineer, New York. 
List Price Kit Price 
1 Tube Cockaday Kit $31.50 $24.78 
3 Tube Cockaday Kit 54.30 42.50 
5 Tube Cockaday Kit (Push Pull)70.85 56.50 


Parts List Price Parts List Price 
Each Eac 

1— Panel 7” x 24” Drilled... .$6.00 3—48,000 Ohm Res 1.25 
1—4 Circuit Coll 00 1 Res. Mounting n 25 
2—Amplex 24 Pl. Vari. Cond.. 8.00 1 0005 Mica C d e 48 
5—Amplex Sockets 75 Fo tak te : 

1—8 Ohm Amplex Rheostat.. 73 1—.00025 Mica Cond.......... 45 
3— 8 am Amplex Rheostat. 128 2— P. P. Transformers, pr.. . 12. 80 
2—Grid-Densers........... . 1—Potentiometer........... 1.00 
2—Grid Leaks, Var.. . ia 
1— Ambler Improved Jacke SC. 1.866 | 1—set of plana (blue print) . 1.80 
2—Amplex Transformers.. ... 5 00 | 12—Binding Posts. 10 
2—Switch Levers. ete . 50 Bus bar. te . 50 


AMPLEX INSTRUMENT LABORATORIES 
Desk P.R. 22 57 Dey Street, New Vork, N. Y. 


4 CIRCUIT COIL 
Built strictly according 
to Cockada 2 specifica- 


DRILLED PANEL AND 
COMPLETE BLUE PRINT 
INSTRUCTIONS 


for wiring and 
assembling with 
each Kit. No special 
skill or technical 
knowledge required. 
Safe and Simple. 


Every part in every 
Kit is tested, guaran- 
teed. Individual 
parts may be pur- 
chased separa at 
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POPULAR RADIO Invites You 
to a Birthday Party 


ON April twentieth, PopuLar Rapio will cele- 


brate its birthday. On that date the 


magazine will be two years old. 


Probably few magazines in the history of pub- 
lishing have so rapidly attained pre-eminence in 
their fields, as has PoPpULAR RADIO. 


Those of our readers who remember the first 
issue of PopuLAR RADIO, published in May, 
1922, will recall that the magazine at that time 
was barely more than pamphlet size. 


Since then, PopuLAR RAblo has grown steadily 
and rapidly to its present size and importance. 


Today PopuLtaR Rapio has more subscribers 


than any other radio magazine whose net paid 
circulation figures have been reported to us. 


From the day of its first publication, POPULAR 
Rapro has maintained strictly and consistently 
the open policy of giving its readers accurate 
and authoritative facts and information. No ex- 
pense has been spared to make sure that the 
hook-ups printed are pructical and will work. 
Popular Ranpio’s “how to build“ articles have 
become famous. Our exclusive articles by lead- 
ing scientists of world-wide reputation, telling 
“how radio works,“ have been quoted in tech- 
nical journals and in scientific circles both here 
and abroad. The scores of practical hints pub- 
lished in every issue of POPULAR RADIO on “how 
to get the best results” have enabled millions of 
radio novices and amateurs to attain greater en- 
joyment and satisfaction from their equipment. 


Yet with all of its phenomenal growth, there 
are still many radio enthusiasts who have yet to 
appreciate the pleasure and value that can be 
derived from POPULAR RADIO. And in order 


that this magazine may be brought to their at- 


tention we are now making a special 30-day 
Birthday Offer. 


Here is our offer—in a nutshell. 


If you, who are a reader of PopuLAR Rapio. 
will secure the subscription of some friend or 
acquaintance who is not a regular subscriber, we 
will reward you by entering or extending your 
own subscription for a period of six months abso- 
lutely free of change. In other words, you get 
a six-months’ subscription to PopULAK Rabi 
free—merely by inducing someone else to sub- 
scribe. 


Or if you secure two subscriptions, you get « 
year’s subscription for yourself, free of cost. 


You have only to show this copy of PopuLak 
Rapio to friends who you know would be in 
terested. Demonstrate to your friends the many 
valuable features of the magazine. They wil. 
be glad to subscribe. Then simply send to us 
the $3 you receive for each subscription you 
take, and your own subscription will be entere. 
renewed or extended, free of charge. 


Will you help to make Popurar Rapio's 
Birthday Party a success? 


Simply return to us the little coupon below. 
with the necessary remittance to cover all sub- 
scriptions you send. We will do the rest— 
putting you down on the list for the free term of 
subscription to which you are entitled as a re- 
ward for your efforts, and entering all subserir- 
tions you send us, to start with the May 
Anniversary Number. 


ee re ee E en y » » T— p » » » » o˙ c »»» ee Cee ee ee 


POPULAR RADIO, Inc., Dept. 49 


9 East 40th Street, New York City i 
I am glad to help make Popvrar Ranio's second birthday a pleasurable one. Enclosed is 8... covering a 
| . new yearly subscriptions to PopUuLAaR RADIO (at $3 each) which I have taken from friends and acquaint- 
ances. As a reward to me, you are to enter (renew or extend) my own subscription for .... months free of i 
l charge (6 months for eech subscription I have sent). The names and addresses of the new subscribers are 
j listed on a sheet of paper attached to this coupon. l 
i MY NAME CEF E S OE E E oe 6086 %s eee „eee „ee „ee „ee „ee „„ „„ „„ „eee eee „%% „eee „ee „e %%% eee vegesveaeneevnueece 2 „ @@ o 
i f 
a’. MY ADDRESS oauan ß e n 
i l 


(No extra for Canada. Foreign countries, 50 cents postage extra.) 
r ⁰ PR a E A E 


Please refer to POPULAR RADIO when answering advertisements, 
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Union Radio Tip Jacks 


(Patent Pending) 


A Set 1S only as Only 25c a Pair 


No more trouble with binding posts, no more noises 
from poor connections. Use these tip jacks, for all 


G d it T b antenna, ground and battery connections and con- 
00 as ] $ u es tacts. They give you ques made, 2 pod 


nections, and 1 e appearance 
Now being used by leading set manufacturers. 


Two sizes for all mountings. STANDARD TYPE A 
for panels up to 4” thick. SPECIAL TYPE B for 
panels, cabinet walls and partitions from to 

thick. Will firmly grip all wires from No. 11 Sr 


DeForest Audions Seist Titu == ==> 


parts to chip, lose or deteriorate. All parts 
8 nickel plated. 


Are the Finest 25c a Pair in U. S. 35c in Canade. 


Other Guaranteed 
Tubes made Union Radio Parts 


DIAL ADJUSTERS for minute variations in capaci- 
ties of variable condensers. Price 60c. 


TUBE SOCKETS of molded condensite highly 
5 Phosphor Bronze contact springs. Rein- 
orced Saron slot prevents breakage. Accom- 
modates standard tubes. Price 70c. 


Should your favorite Radio Store not carry Union 
Radio Tip Jacks and other guaranteed Parts send your 
direct to us; also write for your copy of he 


© order 
A u d 1 O n S * eee, Wholesalers 


Sam ur guaranteed reasonably priced Quality Products” 
ee platy Our terms and trade discounts are liberal. 


“Made by the Man Who Invented Broadcasting” Write for our preposition. Alw write for your copy of the 


UNION~RADIO~CORPORATION 
DeForest Radio Id and Id Co. L 


Dept. P. R 8 Jersey City, N. J. | —ꝛẽw ! 


Please refer to POPULAR Ranio when answering advertisements. 
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, 


| if -—* 
(ait T 
KE P 
ALINY | 


ME < 


Mi í (tl (KG qa 
. 


High grade instruments made of most expensive materials and 
finest workmanship 
Pigtailed Connections—Genuine 828 End- plates — Accurate 
Spacing of Plates Smooth A 

Write for descriptive poi ea name of nearest jobber 


THE HARTFORD INSTRUMENT CO. 
308 Pearl Street Hartford, Conn, 


CRESCENT LAVITE RESISTANCES 


iy — LIST 
—— Ohms. $1.50 
100, 000} 

Used in the New Cockaday Circuit. Dealers write for discount. 


CRESCENT RADIO SUPPLY CO. 1-3-5 Liberty St., Jamaica, N. Y. 
YoU to hear programs from 
stations 400 to 1000 
’ Miles Away. | can show 
DON T NEED you how to get them 
SET. Changes often 
cost Less Than One 

dressed envelope for pas re of my set. 
LEON MBERT 
540 So. Volutsia. Wichita, Kansas 


TUBE on YOUR CRYSTAL 
Dollar. Send self-ad- 


THE EXCLUSIVE CHOICE 
or DR. MAC MILLAN 
for his 


— ARCTIC EXPEDITION 


Zenith Radio Corporation 
328 South Michigan Avenue, Chicago, III. 


SUPER-HETERODYNE 
"TRANSFORMERS 


Write for details and prices 


RIEGER-BAILEY CO. of America 
820 Real Estate Trust Bldg. 
Philadelphia, Pa. 


Make $100 Weekly In Spare Time 


Sell what the public wants—long distance radio re- 
ceiving sets. Two sales weekly pays $120 profit. No 
big investment, no canvassing. Sh: rpe of Colorado 
made $955 in one month. Representatives wanted at 
once. This plan is sweeping the country—write today 
before your county is gone. 


OLARIA; 855 Washington Bird, CHICAGO 


CRYSTAL ` 


USED ALL 9 5 THE 3 
Guaranteed. ce Mounted 
RUSONITE CATWHISKER 14K. GOLD, 250 


Rusonite | Products Corporation 
rk Row, New Yo 


SOLID MAHOGANY 
Knockdown 
with Screws a 


$6.00] [14x7x7 50 
7.50] | 21x7x7 80 
8. 4.50 

5. 


so 
All other sizes, any length, height and depth at cor- 
responding prices. Sent C.O.D 


NASSAU CABINET ‘CO. 
20 NASSAU STREET. NEW-YORK 


The Copper Giant “A” Battery 


A small size for 199 type tubes. 1000 
hours, Ii cent per tube per hour. 

o deterioration when idle. Can also be 
aad for WDII and WDI2 at a cost of 


less than 14 cent per tube per hour. Write 
for circular. 


FOR BEST. RECEPTION 


The Goodman 


The niftiest short wave tuner on the 


market. Great for present broad 
Used in all parts of the world. Gerten of 


local and DX. 
merit from testing laboratories. Pamphlet on — — 


L. W. GOODMAN, Mfr., Drexel Hill, Pa. 


~ LOUD SPEAKING 
CRYSTAL SET 


statione brought 3 in e over 1000 miles and music heard 
all over the room right from your present crystal set with 
the STEINMETZ AMPLIFYER. Get our complete catalog. 


STEINMETZ WIRELESS MFG. CO. 
5703 Penn Ave., Pittsburg, Pa. 
and Copyrights. 


PATENTS ze. Suis 


Booklet “More Light on Patents” Sent Free 


MAX D. ORDMANN, Reg. Pat. Lawyer, 


Mech. and Elect. Engineer, 
Specializing in Radio 


1503 Woolworth Bldg., N. Y. City Tel. Whitehall 7040-1 


Domestic and Forei ra 


Insist on the 
new 1924 


modell = 
| icone. On, 
Four Way Co., Spring field, Mass- 
RADIO 
W O R LD. 


at and news developments = nea 
subscription of 10 issues. Send 


RADIO WORLD, 


Tir- 


1493 B New York York 


Please refer to POPULAR RADIO when answering advertisements. 
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‘HANES-ZENER | 


1480 Broadway, Corner “tind St., New York K City 
ALL PARTS FOR THE. 
IN STOCK NEW AND IMPROVED 


Cockaday Four Circuit Receiver 


As described by Mr. Cockaday in January Popular Radio 


Original and 100.000 Ohms e DEALERS 


Genuine P-L 00 8 $ 1 00 Write for Our 
Resistances 438,000 Ohms Discounts 


Send for Our Complete Catalogue G and Price List 
“Just Off The Press 


Mailed anywhere upon receipt of 2 cent stamp 


KEEPS THE RADIO SET ALIVE 


A Battery Charger that gives a quick 

— charge economically. No Sticking Con- 
tacts. No bulbs nor Liquids. Fully en- 
closed — beautiful. 


clair MODEL — For 6 volt Batteries 
The ost Practical, Most 16 00 
88 Battery Charger, for only $ ° 


ULTRA MODEL — Charges Them All, 


Charges 2 ae 4 yol 6 v. olt, 8 aot olt, 10 volt. 
12 volt and 1 to 4 Storage B: 
tories with WESTON AMMETER, $18.00 


All prices f. o. b. St. Louis 


INTERSTATE ELECTRIC COMPANY of St. Louis, Mo. 4015 Laclede Avenue 


Please refer to POPULAR RADIO when answering advertisements. 
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e RABAT Junior 300 


A Rechargeable Wet ‘B’ Battery. Capacity 800 Mil-Amps. 
| I2 CELLS 


24 VOLTS 


Here are two acid type wet “B” radio batteries that are entirely sree from 
internal current leakage. All elements visible through clear glass cells, 
RABATS have longer life with higher and more continuous voltage. 
Noiseless and compactly constructed—The Rabat Junior with a capacity 
of 800 mil-amps at $3.96 and the Rabat Senior with a capacity of 2800 
mil-amps at $9.60 represent more actual battery value at a lower cost. 
More economical to buy more economical to maintain. Easily recharged 
from ordinary house current. If your dealer cannot supply you send 
direct. 


Prices F. O. B. Cleveland, Ohio 


The Radio Rabat Company 


714 Bangor Building, Cleveland, Ohio 


The RABAT Senior 


- 


E usv $060 
A Rechargeable Wet B Battery. Capacity 2800 Nil- Amps. 48 VOLTS 51788 


Announcement to the Radio Trade 


| Beda rect RADIO has a message of interest to 
radio jobbers and dealers who are eager to in- 
crease their sales and their profits. 


We have recently published a large 100-page 
book: How to Build Your Radio Receiver,” 
edited by Kendall Banning and L. M. Cockaday. 
This book is described on pages 110 and 111 of 
this issue of Poputar RaDio. 


Also, we have published two sets of Blueprints 
covering all constructional details for the “Im- 

roved” Cockaday 4-Circuit Tuner and for the 

on-Regenerative Tuned Radio-Frequency (Neu- 
trodyne) Receiver. (These Blueprints are de- 
scribed on page 68 of this issue.) 


POPULAR RADIO, Inc., Dept. 47 
9 East 40th Street, New York City 


Although this book and these Blueprints have 
been published primarily to supply the needs of 
Popuar Rapio readers, we are willing that recog- 
nized radio jobbers and dealers be furnished a 
limited supply of these books and Blueprints for 
sale to their customers. 


By carrying in your stock a reasonable supply 
of these books and Blueprints, you will render a 
valuable service to your radio customers. 


For full information regarding prices and terms, 
simply mail the attached coupon to PopuLar 
Rapio, Department 47, 9 East 40th Street, New 
York City. 


Please send me full information regarding your prices to the radio trade on PopuLar Rapio’s handbook, “How 
to Build Your Radio Receiver, and on your Blueprints. I enclose my business letterhead pinned to this coupon. 


Please refer to POPULAR RAbio when answering adverlisements. 


The Best in Radio Equipment 109 


At Last! s1LENT— Super 
praa BATTERY CHARGER 


at a price every fan can afford, only 


$ .5O AT YOUR DEALER’S 
or postpaid on receipt of this price 
SILENT f 
BATTERY The Acme Battery Charger contains no bulbe, 
etn eh no glass, no contacts, no moving parts. It never 
needs adjustment, is fool proof, silent and prac- 
tically indestructible. Charges both ‘‘A’’ and 
“B” Batteries properly without overheating or 
overcharging. rops charging automatically 
when your battery reac full strength. Simple 
A eficient absolu tely the last word in battery 
Charges BOTH “A” and “B?” 


FULLY GUARANTEED The ANE ENGINEERING CO., Berti“, 


Guaranteed Head - Sets 


66 ED - HEADS” are guarane 
teed radio phones. Yourun 


. > ALL METAL COVER 


no riek when you sap them. 
Money back if, after 7 daye’ 
trial, you're not eatisfied that 
they re the best receivers on 
the market at the price. Why 
not act right now and get a 
pair? It'll mean getting the 
maximum from broadcasting 
from the day you put them 
into use. 


sar FP ED-HEAD 
SPECIALLY W ADIO—™ 


FOR REFLEX WORK 


The “Lincoln” Enclosed ECEIVERS 


NOW READY 
Fixed Adjustable Detector ß. Ee A 
da Fami wildly enthusiastic. Kills 


New. r Per Pair Per Pair 
nace troi troubles. rings in distant stations oud and clear. $6.50 Complete $5.00 Complete 
Ack n $2:00. or rite tod „ ToL bers and deniers. “Red-Heads” sent prepaid on receipt of price if 


or write. Mention this ad. dress Dept J. you are unable to get them at your dealer's. 


Lincoln Mfg. Co. The NEWMAN-STERN COMPANY 
Los Angeles, Calif. Dept. PR Newman- Stern Bldg. Cleveland 


Made of extra dry high-grade lumber, Walnut or Genuine 
in solid Mahogany or Walnut, also. Ma- Walnut or 
esa or sah high plano rubbed or Si 
bright f 


WILL NOT .WARP OR CRACK 


(Campbell XX RADIO CABINETS tiig moision 


PRICES 


Cash with order, prepaid east of Miss- 
oat e USEAT SIZES TO ORDER t 
t a nots ror 
Send Post Offce Money or Express Cockaday s Ser Pr rice of ea 


Order or Bank Draft. inet for new 1924 circult $8.89. 
Radio Cabinets, de- Manufacturers’ and Distributors’ inquiries solicited 


a coos Maea ag THE PERKINS-CAMPBELL CO. (Established 1879) 


panels perfectly. 410-440 New St., Cincinnati, O 1 Reference Dun or Bradstreet’s 


Please refer to POPULAR RAD10 when answering advertisements. 
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Still Time to Get This 
Bis Book FREE 


but you must act at 
once, before this amaz- 
ing offer is withdrawn! 


E first edition of PopuLaR Rapio’s new 100-page hand- 
book, edited by Kendall Banning and Laurence M. 
Cockaday, i is fast becoming exhausted. 
away free, for only a limited time longer. 

Ss great has been the demand for this new handbook, “How 
to Build Your Radio Receiver,” since its publication was first 
announced, that now after only 90 days it is necessary to plan 
for a second printing. 

Therefore it is very doubtful how long this most liberal 
introductory offer can be held open. 
This book is the most comprehensive and valuable contribu- 


It can be given 


PAGES 


Size 734x 1 40 


100 


Edited by 


Kendall Banning and 


L. M. Cockaday 


—How to build a Crystal Set. 


—How to build the Haynes Single Tube 
Receiver. 


—How to build a Two-Stage Audio- 
Frequency Amplifier. 


—How to build the Original Cockaday 
4-Circuit Tuner. 


—How to build a 5-Tube Tuned Radio- 
Frequency Receiver. 


—How to build the 5-Tube Improved“ 
Cockaday 4-Circuit Tuner. 


—How to build the Regenerative Super- 
heterodyne Receiver. 


How to add Push and Pull“ Ampli- 
fication to the Original Cockaday 4- 
Circuit Tuner. 


—How to read a Diagram. 


—How to put up an Outdoor Receiving 
Antenna. 


—List of U. S. Broadcasting Stations of 
50-watt Power and up. 


—Ten good Rules for Broadcast Lis- 
teners. 


—Practical Pointers for Getting Best 
Results. 


inches 


tion of its kind ever published for the radio enthusiast who, 
with or without previous technical knowledge or training, wishes 


to construct a radio receiving set of his own that will meet his 


every requirement. 


How to Build Your Radio Receiver” gives complete speci- 
fications for the construction of seven separate and distinct 
receiving sets—covering the most remarkable range and varie- 


ty of circuits, from the most modern simple crystal set to the 


famous Super-heterodyne. 

All working details are given—the list of parts required and 
their approximate cost; complete hook-ups and circuit dia- 
grams and how to read them; illustrations making all points 
clear, and simple instructions on how to assemble, mount, 
wire and operate each set. 


Scores of Helpful Hints 


In this new book edited by Mr. Banning and Mr. Cockaday, 
you will also find scores of valuable suggestions about aerials, 
how to select your parts, how to install your set, tips on tuning 
and how to learn the code. 

In all, a book you will not want to be without—one that will 
be worth many dollars to you. Vet, if you act at once, it will 
cost you nota penny. We will send you a copy of this valu- 

able handbook absolutely free with a year’s subscription to 
PoPULAR RADIO. 

The Coupon printed at the bottom of the opposite page pro- 
vides a convenient means for you to secure this big cloth- 
bound handbook free. But you must act quickly! 


Please refer to POPULAR RADIO when answering advertisements. 
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“Far Superior to anything thus far 
attempted—says Waldemar Kaempffert 


ACH of the sets described in POPULAR RADIO’S new 
handbook has been selected as the most ideal of its kind 
—for distance, selectivity, tone, volume, simplicity of con- 
struction, ease in tuning, reliability and general all-around 


satisfaction. 


you will find sets employing both crystal and vacuum tube 
detection, with regenerative amplification, audio-fre- 
quency amplification, push and pull“ power amplification, 
radio-frequency, compensated radio-frequency and interme- 
diate wave radio-frequency amplification. 

You have your choice of crystal, one-tube, three-tube, five- 
tube, six-tube or eight-tube sets—as broad a selection as could 
be desired, all clearly illustrated, diagrammed and described 
in the simplest possible terms. 

And best of all, if you act quickly, this remarkable hand- 
book will come to you FREE with your year’s subscription to 
PopuLaR RAblo at the mere price of the magazine alone— 
only $3.00. 


Money Back Guarantee 


If you are not more than satisfied with this great bargain, 
simply notify us within 10 days and your money will be re- 
funded without question. Just fill out the handy coupon be- 
low. A FREE copy of “How to Build Your Radio Receiver” 
will be sent you, postage prepaid, at once. Your yearly sub- 
scription to POPULAR RADIO will also be entered at once. 


POPULAR RADIO, Inc. 


9 East 40th Street:: New York City 


l 
l 
| 


Mail this Coupon 


PoputaR RADIO. Dept. 45, 
9 East 40th Street, New York City. 


inches) absolutely free of charge. 


(No extra for Canada. 


STREET & NO % °... (E e % E EEEE E EEEE 


CITY & STATE t EEE is ot a E e aa 


Foreign countries 50 cents postage extra). 


What Readers Say 


“How to Build Your Radio Receiver,’ is 
one of the most complete books of its kind 1 
have ever seen. I wish that all the booka 
that come to my notice were as worthy ol 
commendation as this one.” 

RoBekt S. Woop, Radio Editor 
ew York Evening World. 


“Mr. Banning and Mr. Cockaday have 
compiled a book which deserves to rank high 
in the estimation of amateur set builders. 
The typography is excellent, the diagrams 
clear and easily read, and the whole manner 
of presentation far superior to anything that 
has thus far been attempted by a radio pub- 
lisher. 

WALDEMAR KAEMPFFERT, 


Formerly Editor of Scientific American and 


“Popular Science Monthly.” 


Any radio bookshelf has a decided place 


for your new contribution of HOW articlea in 
book form." 
Paul. McGinnis, Radio Editor, 
ew York Evening Journal. 


“To say I am surprised and delighted puts 
it too mildly. I knew that any book that 
PoPpuLAR RADIO put out would be good; but 
I had no idea that I would receive such a bi 
and truly valuable book as ‘How to Buil 

our Radio Receiver.“ A whole year of 

PoptLAu RaDio, with this wonderful book 

free, is the biggest $3 value I've ever had." 
Customer No. 7347. 


In one evening I built a set followi the 
easy instructions in your book, and my 
friends are all jealous of me now. 

CUSTOMER No. 4260. 


Please send me, postage prepaid, a FREE copy of Popuar RADlo's new handbook. How to Build 
Your Radio Receiver,’ edited by Kendall Banning and L. M. Cockaday. 
subscription to PopuLaR RADIO which entitles me to this big cloth-bound book (size 744 x 1114 
If not fully satisfied I will return the book within 10 days and 
you will cancel my subscription, refunding my $3 without question. 


I enclose $3 for a year's 


Please mark here 
Indicate by a circle whether 
your subscription is new (N). 
renewal (R), or an extension 


195 your present subscription 
(E). 


N R E 


— GEER Gham — CCC oe 


Today for a Free Copy } 


Please refer to POPULAR RADIO when answering advertisements. 
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Amrad Adopts Both Bradleystat and Bradleyleak! 


The Amrad Jewel — Italian Renaissance Period Art Model 
Is Now Equipped With Ultra -Fine Tuning Control 


LL of the more expensive Amrad receiving eets, 
including the beautiful Jewel Console models, 
are now equipped with Bradleystats and Bradley- 
leaks! The noisy wire rheostats have given way to 
the noiseless Bradleystat. The old type of grid leak is 
replaced by the stepless Bradleyleak. The perfect fila- 
ment control of the Bradleystat means greater range 
and louder reception. The stepless grid leak adjust- 
ment of the Bradleyleak, from 4 
to 10 megohms, means, higher tube 
efficiency. 


The Console models, with self-con- 


OUR radio receiving set will afford new possi 
bilities and new if equipped with Beier. 
stats and Bradleyleaks. Many radio dealers replace 
the wire rheostats of ready-built sets with 
and they invariably recommend them to set builders 
who seek the best in radio. 


The Bradleyleak has the endorsement of Amrad, Flew- 
F Clarkson. Cockaday. and other 
pronounced 


Oe e Denei eee oe 
design by avoiding all substi 


Carbon or metallic 5 was 


perf tuner, abandoned, years ago, as 
are made more selective with the and unrelia that your dealer 
ultra-fine filament and grid control, supply you with the genuine Brad- 
so essential for long range reception. leyetat and 
Send for the latest a ` Co. There is no substitute e 
on tuni per lectric Controlling Apparatus the scienti e 
fect grid control 7 


276 Greenfield 
Ave. S n 


THE ALLEN-BRADLEY CO. HAS BUILT GRAPH:TE DISC RHEOSTATS POR OVER TWENTY YEARS 


Please refer to POPULAR RADIO when answering advertisements. 


c SIGNAL FIRE of TODA 


IONEERS of the old west 

were amazed to see how 
quickly the Indians learned 
of their presence. 

The advance of a wagon 
train was known days ahead. 
Even a lone trader was 
known long before he arrived in 
the Indian camp. 

Eventually the pioneers learned 
that the savages had a highly per- 
fected signal code. From moun- 
tain top the signal fire blazed its 
message at night, or by day sent 
up its smoke in columns, wreaths, 
puffs—white smoke, black smoke 
it carried a story far and wide. 

Gone are the signal fires. Scat- 
tered are the tribes. Today the 
Westerner in remotest places re- 
ceives his message by Radio 
the Modern Signal Fire. 


owns and operates Broad 
casting Station WL Wb 


The Crosley Radio Corporation 4 
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Better -Cost Less 

Radio Products 


CHUSLIEV Tere VY 


A Crosley Receiver for Everyone 
CROSLEY TYPE V. PRICE $16.00 


A one tube regenerative set, licensed under the Armstrong U. S. 
Patent No. 1,113,140 Actual performances of this little receiver 
have proven a revelation to the radio world. 


CROSLEY TYPE 3-B. PRICE $42.00 
This three tube regenerative receiver licensed under Armstrong US. 
Patent No. 1,113,140 combines the Crosley Type V and the Crosley 
two stage amplifier. It has consistently out-performed sets costing 
a great deal more 


CROSLEY MODEL X-J. PRICE $55.00 


A four tube radio frequency set combining one stage of Tuned 
Radio Frequency Amplification, a Detector and two stages of Audio 
Frequency Amplification At bringing in distant stations we be- 
lieve no instrument can equal it 


CROSLEY MODEL X-L Consolette. PRICE $120.00 
A duplicate of the Model N-] except for the arrangement and 
mounting into a beautiful mahogany cabinet with the addition of 
a built in loud speaker Space is provided in the cabinet for housing 
the necessary batteries A special mahogany stand as illustrated 
in outline for the Model XI. may be had for $25.00 extra 
Crosley Instruments Are Sold By Best Dealers Everywhere 


Write for complete Catalog which fully describes the Crosley line 
of regenerative and radio frequency receivers and parts. 


The Crosley Radio Corporation 
POWEL CROSLEY, JR., 


Formerly 
The Precision Equipment Co. and Crosley Manufacturing Co. 


416 Alfred Street 2 2 Cincinnati, Ohio 


President 


MAIL THIS COUPON TODAY 


The Crosley Radio Corporation, 
116 Alfred St., Cincinnati, 0 
Gentlemen: — Please mail me free of charge your complete 
catalog of Crosley instruments and parts. 
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How to Makean 
Audio-frequency 
Amplifier that 

Does Not Distort- 
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protection. 


| RADIO CORPORATION OF AMERICA 


At $35 
Radiola III. Two Radiotrons WD-11. 


Head telephones. In brief, every- 
thing except the dry batteries and 
the antenna. 


You Can Add 
Radiola Loudspeaker . . $36.50 
Radiola Balanced Amplifier(push-pull) 
togetlong distances with a loudspeaker. 
Including two Radiotrons WD-11,$30 


Or Buy Complete 
RADIOLA III-A, the amplifier com- 
bined with Radiola III in one cabinet; 
withfour Radiotrons WD-1 1, head tele- 
phones and Radiola Loudspeaker, S 100 


There are many Radiolas at many prices. 
Send for free booklet that describes them all. 
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Name 


| Street Address 


City i R.F. D. 
State 


„ Yun 


f La 
"r P Adia 


- 
n 
F a 


3 
3 TA i 
24 o T Á 
„ A 
1 


reren 


Radiola III 
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NEW tuo-- tube RADIOLA- designed and 
built by world-famed engineers in the 
great RCA laboratories - priced at less than you 
could build it for at home! Areal RADIOLA 
including the tubes and headphones. A new 
model. Improved in sensitivity and selectivity. 
Getting distance on the headphones, and near 
stations on a loudspeaker. Receiving clearly— 
reproducing truthfully. Its thirty-five dollar 
price means at last that every home, every- 
where, can tune in on the fun with a small 
receiver built for big performance. 


Radio Corporation of America 


Sales Offices: 
233 Broadway 10 So. La Salle St. 433 California St. 
New York Chicago, III. San Francisco, Cal. 


Radiola 


REG U.S. PAT. OFF, 


The Best in Radio Equipment 1 


‘Better Radio- 


right through the summer / 


Some three million more listeners than 
there were last year—and they'll all 
have a season of real enjoyment! 


f LL through the country fans are 

headed straight for the most amus- 

ing and enlightening season that radio 

ever offered. Daily treats! Daily helps! 
Daily marvels! 


Three Main Developments 


contribute to the tremendous step- ahead of this 
summer’s radio regime. Better programs 
stronger broadcasting clearer reception. 


Better Programa 


Selected more keenly and chosen according to 
the tastes of the vast audience whose opinions 
are molding the quality and tone of the programs. 
An outstanding ae will be the coming presi- 
dential campaign. All important messages of 
all the parties will be broadcasted. More 
churches are planning to send their services to 
vacationists. Sports will be vividly and ade- 
quately reported. All round programs—packed 
with vital interest—art—news—home hints— 
business—fun—good music! 


Better Sending and Receiving 


Sending over diversified wave lengths to permit greater 
selectivity. More powerful sending stations—interconnections 
of important stations for simultaneous broadcasting of mes- 
sages of national import—rebroadcasting from high power SS 

All Brandes Prod- stations through sub-stations located at distant points. All 

ucts are sold under these make for more satisfactory reception. And the vast 

a money-back improvements in sets and circuits, in tubes and loudspeakers 


guarantee by re- assure clearer and truer reception. Surely this will be a sea- 
liable dealers son of jollity and interest. Tune in—and get the good things 
everytuhere. that crowd the air! 


Table Talker . $10.00 


80c additional beat ial „ f ee 
of the Rockies 3 
In Canada . $14.00 B an e S 
Navy Type Headset 8.00 a | 1 i 


In Canada . 11.00 
Superior Headset 6.00 of 


pa Ganada. e e The name to know in Radio 
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” The gods cannot help one 
who loses opportunities.” 
— Mencius 

If you are wise you will 
Jose none of the opportu- 
nities for entertainment 


that a Grebe Broadcast 
Receiver will bring. 


“Crate We, 
Trustworthy Performance 


Wares the evening’s feature be 
the broadcasting of the World’s 
Heavyweight Championship or a 
Sunday Night Concert, you will an- 
ticipate it with keen pleasure and con- 
fidence when you tune in with your 


Type CR-12. A tube Receiver 


eee bee $1 7500 REBK, Bradt 


Receiver 


(Accessories extra) 


Made in two easily operated types, in which 
every detail of craftsmanship is an assurance 
of trustworthy performance. 


Each Instrument is the result of more than 
ten years of radio manufacturing experience. 


Ask your Dealer or write us for literature 


A. H. GREBE & CO., Inc. 
Van Wyck Blvd., Richmond Hill, N.Y. 


Western Branch: 451 East 3rd Street, Los Angeles, Cal. 


Licensed Under 

Armstrong U.S. 
al. N . yl 

Pat. No. 1,113,149 Type CR-14. A 3-tube dry 


cell Regenerative 
Receiver $1102 


(Accessories extra) 
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Wir this number PopuLAR Rapio celebrates 
its Second Anniversary—with a bigger and 
(we believe) better magazine than has ever 
been issued before. 

* „ „* 

Two years ago this month, PopULAR RADIO 
started out as a modest little publication of 
only 72 pages. This present number that you 
have in your hands now contains 220 pages—a 
growth of over 300 percent! 


Two years ago the well-known amateur, 
William Andrew Mackay (2AQB) called per- 
sonally at our office and paid in cash the first 
subscription to be entered in our books. Today 
that list has grown to 34,000—the largest sub- 
scription list of any radio magazine in the 
country. 

* „ „ 

Durinc the last six months of 1923 (accord- 
ing to the figures of the Audit Bureau of Cir- 
culation) the total net sales of this magazine 
showed the extraordinary gain of 92 percent 
an increase that (so far as we know) marks 
PopuLAR Rapio as “the fastest growing radio 
magazine in the world.” 

+» „ „6 


WHV PoruLAR Rapio is leading all other 
magazines in circulation gains may be ex- 
plained in two ways. 

First; because it is giving the radio amateurs 
and broadcast listeners the practical, helpful 
e articles that they most want to 
read; 

Second; because it includes among its con- 
tributors the foremost scientists, inventors, 
writers and radio experts of the world. 


Here, for example, is a partial list of some 
of the world-famous authorities who con- 
tribute to POPULAR Rapio—a list of such 
extraordinary distinction as to prompt one 
reader to refer to PorULAR Rapio, not only as 
“the leading magazine in the radio field, but 
one of the most distinguished class magazines 
of our time.” 

Sir Oliver Lodge (British), Dr. Lee De For- 
est, Dr. Elihu Thomson, Dr. Irving Langmuir, 
Senator Guglielmo Marconi (Italian), John 
Hays Hammond, Jr., Nikola Tesla (Serbian), 
Hudson Maxim, Prof. J. H. Morecroft, Prof. 
James A. Fleming (British), Dr. Charles P. 
Steinmetz, Dr. Ernest Fox Nichols, M. Edou- 
ard Belin (French), Laurence M. Cockaday, 
Major-General George O. Squier, John V. L. 
Hogan, Sir Joseph J. Thomson (British), Paul 
Godley, Hiram Percy Maxim, Raymond Fran- 
cis Yates, Jesse Lynch Williams, Will Irwin, 
Waldemar Kaempffert, Ellis Parker Butler, 
William G. Shepherd, Gerald Stanley Lee, 
Fred C. Kelly, Gelett Burgess, Dr. Austin Bai- 
ley, Powel Crossley, Jr., Prof. Gordon D. Rob- 
inson, Lt. Commander Fitzhugh Green, George 
Creel, Homer Croy, Howard Brubaker, Harry 
Houdini, Commander S. C. Hooper, Dr. G. W. 
Pickard, Prof. Reginald A. Fessenden, Henry 


THE EDITOR 


D. Hubbard, Harold P. Donle, J. C. Gorman, 
Dr. Clayton H. Sharp, James H. Collins, Dr. 
Hereward Carrington, Leroy Scott, Mrs. 
Christine Frederick, Armstrong Perry, Dr. E. 
E. Slosson, Forrest Crissey, Percy Mackaye, 
Morris S. Strock, E. L. Hall, Dr. Emil Wie- 
chert (German), Capt. H. J. Round (British), 
Dr. Louis Cohen, Gen. Gustave Ferrié 
(French), Prof. A. M. Low (British), Marlen 
E. Pew, Orson Lowell, Robert C. Benchley, 
George H. Doran, Watson Davis, Dr. Henry 
Smith Williams, Major General J. G. Harbord, 
Robert G. Skerrett, William J. Burns, Clare 
Briggs, Hon. John J. Tigert, T. Commerford 
Martin, Edward R. Hewitt, Don Herold, Dr. 
Edwin G. Northrop, Dr. Willis R. Whitney, 
Dr. E. E. Free, Capt. Leon Deloy (French), 
C. Francis Jenkins, Commandant René Mesny 


(French). 
* „ „ 


WITHIN the past seven months POPULAR 
Rapio has gained 300 percent in advertising 
the greatest increase ever achieved by a maga- 
zine within an equal period. Now, advertisers 
give increasing patronage to a particular mag- 
azine for just one reason—because that maga- 
zine pays advertisers best. 

* „% „ 


AnD this gain of 300 percent is of particu- 
lar significance because, within this very period, 
PopuLAR Rapio has excluded from its pages 
a large volume of advertising which it believed 
to be contrary to the best interest of the radio 
fan and of the radio industry for the leading 
radio magazine to continue to carry—general, 
or non-radio, advertising, cut-rate advertising, 
and the advertising by fly-by-night concerns. 

«„ „ „ 


Our experiment of reversing the old, stand- 
ard left-to-right presentation of radio circuit 
diagrams is meeting with a good deal more 
than the casual attention of the radio fans. 
Promptly following the announcement (in our 
March issue) of our intention to test out the 
scheme in our April number, the Editor began 
to receive letters for and against the change; 
so far he has received five letters in favor of 
the new right-to-left arrangement to one in 
favor of the old left-to-right arrangement. 
Write the Editor and tell which you think is 
better! (On page 476 of this issue you will 
find a right-to-left circuit diagram.) 

x „ „ 


Tue first letter to reach the Editor came 
from the engineering concern of Willis L. 
Adams of Niagara Falls, N. Y.; it expresses 
disapproval of the proposed change as follows: 

“We cannot see any reason why a radio dia- 
gram should read from the right instead of 
from the left. English speaking people as well 
as most others read from the left to the right 
and we cannot see any reason why we should 
become Orientals and learn to read from the 
right to the left. The fact that a radio set 1s 


(Continued on page 6) 
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Dubilier Duratran 
reduced from S 5°° to 


NCREASED production facilities 
have lowered the manufacturing 


costs of the Dubilier Duratran Radio- 
Frequency Transformer. 


And the public receives the benefit 
in a big price reduction. 


No Missing Wavelengths 
With the Duratran 


Think what this means. W 


prints of R. F. 
ege ° e Hook- 8 
The Dubilier Duratran is designed er PeR A 
to bring in all the broadcasting atran radio-frequency 
. ; ook-ups. he has 
stations—not just one or two. And none, write to ue for 
it does this with an amplification * 


factor of over twenty for all broad- 
casting wavelengths. 


Every Duratran is carefully tested 
for stability, amplification and wave- 
length range before it leaves the 
factory. 


Dubilier Condenser and 


Radio Corporation 4 
40-50 West Fourth Street, New York — 


DUBILIER DEVICES 


Please refer to POPULAR RADIO when answering advertisements. 


PAGES WITH THE EDITOR 
(Continued from page 4) 


reversed while the wiring 1s being done does 
not complicate matters at all, as the mind sub- 
consciously reverses the diagram.” 

* * & 


But the next few letters that came in were 
all in favor of the proposed change. Here are 
quotations from the first three of them: 

“I have long been of the opinion that the re- 
verse order to that in which radio diagrams 
are given would be more logical—so much so 
that I usually make such a diagram for any 
particular hook-up that I wish to keep.” 

WILLIAM J. Myatt, Philadelphia, Pa. 


* * * 


“I aM inclined to believe that the change will 
be welcomed by the bulk of your readers. Per- 
sonally, a reversed diagram looks funny to me 
because I’ve looked at so many with the input 
at the left, but in actual practice I find little 
difficulty reversing the plan in my mind; this 
is undoubtedly due to the fact that my mind 
has been trained to reverse it. A reversed plan 


would not be as confusing to me as the old- 
style plan is to a person constructing his first 
set; therefore, I am in favor of your idea.” 
—CHARLES G. KITTNER, Clifton, N. J. 
* $ * 


In one of the important French radio maga- 
zines for January, La T. S. F. Moderne, there 


“POPULAR RADIO AHEAD OF THE 
RADIO INDUSTRY” 


Durinc its first two years of existence 
Popucar Rapio has made the wonderful strides 
necessary to keep it abreast—ahead of—the 
progress of the industry. The editors and 
managers are to be congratulated, and basing 
expectation on past performances, there is no 
reason to expect but that Popucar Rapto will 
still be well in the lead on its next birthday.” 

—Paut F. GoplEx. 


is a complimentary article by A. Marie on how 
to build the Cockaday one-tube receiver. 

“You will be astonished by the selectivity of 
this apparatus as well as by its great sensitiv- 
ity,” the author writes. The results that you 
will obtain will repay you, I am sure, for the 
trouble of reading this article and of building 
the Cockaday apparatus. In particular, al- 
though we were using an antenna placed only 
400 meters from Station PTT, which is less 
than the wavelength of this station, we have 
been able to receive London distinctly.” 

* „ * 


_ STEADILY the circuits developed by and pub- 
lished in PorulAR Rapio are spreading over 


the world. 
E20 «„ > 


One of the most interesting of the “human 
documents” that have found the way to the 
Editor's desk during the past month comes 
from Guatemala in Central America—a tiny 
republic that is so remote that few of the 
inhabitants have ever heard of radio and 
where “no radio apparatus is for sale.” 

«„ „ „ 


THis particular document comes in the 
form of a letter from M. Turton, who, despite 
his isolation from the radio world, has all the 
earmarks of the dyed-in-the-wool fan. with 
all of the real fan's ingenuity and enterprise. 
He recently wrote to station KFKX in 
Hastings, Nebraska; his letter tells his story: 

N «„ „% „ 


“I NEVER saw or heard a radio receiving 
set until November 15, 1923. On that date I 
had the good luck to get hold of the October 
number of Porutar RaDio. I read a few 
pages in it and became so interested in it that 
I decided to build a triple-honeycomb-coil 
set as described in that issue.* The article 
explained how to make the coils but not how 
to make the variable condensers. This was a 
poser, but not for long; I looked through the 
advertising columns which showed pictures 
of condensers, these were sufficient to go by. 
I built a 43-plate and a 13-plate condenser. 

* «„ „ 


“THE next item was where I was going to 
get a vacuum tube. Then I thought of the 
ships that come into Barries, which is the 
Guatemalan port. Here I was able to buy a 
UV-201 tube. I put up an antenna 25 feet 
high at one end and 18 feet at the other end, 
and 50 feet in length. Then I was ready to 
go to work—but I am sorry to say that I 
could not hear anything at all. I played with 
the thing a week and after making some alter- 
ations I listened in on December 20th. Great 
was my surprise to hear a piano playing! The 
announcement I could not get well at first, 
because I did not know how to tune in, but 
last night I was able to recognize the an- 
nouncers’ voices of station WLW in Cin- 
cinnati, Ohio, and KFKX in Nebraska.” 


* “Ilow to Make a Simple Honeycomb Receiver.“ 
by S. Gordon Taylor. 
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Get ready now for 
summer radio 


A creat radio summer is at hand. To enjoy summer radio 
at its best, equip your receiver with the best batteries you 
can get. Put in new Eveready Radio Bꝰ Batteries and see 
what wonderful, long-lived service they will give. 


Made especially for radio use, Eveready “B” Batteries 
will operate the loud speaker at maximum volume for long 
or short periods, depending on how rapidly the current is 
taken out of them. Packed full of pep and punch and go, 
Eveready “B” Batteries pour out their power the moment 
you turn on the tubes. 


Eveready B No. 767 is the standard amplifier B 
Battery, and gives 45 powerful, dependable, zippy volts. 
Five sturdy Fahnestock Clips make this big B Battery 
available for detector tube use as well varying the voltage 
from 16% to 22% as required. 


Insist on Eveready ““B” Batteries, remembering that they 
are the product of thirty years of experience and know-how 
in battery making. For maximum battery economy and 
service buy Eveready Radio Batteries—they last longer. 
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Manufactured and guaranteed by 
NATIONAL CARBON COMPANY, Inc. 


Headquarters for Radio Battery Information 


| New York San Francisco 
| Canadian National Carbon Co., Limited 
| Factory and Offices: Toronto, Ontario 


No. 767 
: “B” Battery 
Storage ; ET, No. 766 45 volts 
A i SS B Battery 
Battery f T% 3 22% volts 


Radio Batteries 


Nom ime Sa= -they last longer 


C Battery 


Informative and money-saving booklets on radio batteries sent free on request. If you have any questicns regarding radio batteries, write to 
G. C. Furness, Manager, Radio Division, National Carbon Co., Inc., 128 Thompson Avenue, Long Island City, N. Y 
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A JOURNALIST'S VIEWS ON THE EFFECT OF 
RADIO ON JOURNALISM 


MARLEN Pew, the author of “What Is Radio 
Doing to Our Newspapers?” on page 423 of 
this issue, writes from the point of view of 
the thoroughly experienced and essentially 
practical-minded journalist. Beginning as a 
reporter on the Cleveland (Ohio) Press back 
in 1897, he has had extensive training in the 
newspaper world; during the World War he 
came prominently into the public eye as the 
head of the News Bureau of the War Depart- 
ment, and later as the general manager of the 
International News Service. He is now editor 
and publisher of The Editor and Publisher. 

«„ „ „* 


WHEN PopuLAR Rapio announced its policy 
of refusing advertising from fly-by-night 
manufacturers and dealers of radio apparatus, 
it did so with the purpose not only of main- 
taining the integrity of its advertising pages 
but also with the purpose of protecting both 
its readers and its advertisers from irrespon- 
sible business concerns. This policy 1s costing 
this magazine several pages of advertising a 
month. We knew that it would. 

* „ * 


As evidence of the sincerity with which this 
policy is maintained. we are publishing here 
some correspondence that tells a dramatic lit- 
tle story that is well worth recording. The 
episode begins with the following letter writ- 
ten on the stationery of a radio club: 

* „ „ 


„Wk are a strong group of radio fans very 
much interested in the manufacture of vacuum 
tubes. We own and operate a small factory 
where we have conducted some valuable ex- 
periments resulting in a tube which we believe 
the equal if not the superior of the RCA 201-A. 
We are aware, however, that owing to patent 
difficulties, we cannot for the present appear 
under our own name, nor can we give the 
actual location of the factory as we may be 
forced to move our equipment at a moment's 
notice in order to avoid an inj unction. We 
are, however, ready to start an advertising 


campaign on this tube and have appropriated 
for this purpose about $2,000 to cover one 
year's advertising, believing that at the end of 
that time the patent situation will have clari- 
fied so that we can come out in the open. We 
would appreciate your writing us, not only as 
to rates, but as to whether we can depend 
upon you to hold our actual address and loca- 
tion in confidence and permit us to use a mail- 
ing address only, which will be on Fifth Ave- 
nue in New York City. Upon receipt of a 
favorable reply, we will send our representative 
to discuss the matter with you.” 
t „ * 


THE second chapter opens with a personal 
call at the office of PoruLar RADIO. The result 
of that call is recorded in the following letter 
from the same source: 

* $ * 


“Our representative left with you a sample 
of the tubes which we are now manufactur- 
ing. We shall be interested in a report of the 
same at your carly convenience. We wish to 
confirm conversation with him in regard to 
our stamping these tubes and to assure you 
that we will positively never stamp our tubes 
‘Radiotron’ or any name remotely resembling 
it. Furthermore, our advertisement will carry 
an absolute guarantee covered by a deposit in 
cash, preferably with your management, to in- 
sure refund on any tubes purchased from us, 
which do not give absolute satisfaction. Again 
we wish to emphasize the fact that all we 
would ask of you is to consider the location 
of our factory and the names of the officers 
of the company in strict confidence. We wish 
to state, furthermore, very frankly, that we 
are aware of the facts that our tubes infringe 
on certain patents and that they infringe in 
exactly the same way as do all makes of inde- 
pendent tubes now on the market. In fact a 
notice of infringement has been received at 
our present mailing address, but we have paid 
no attention to it. 

+ „ „ 


“WE are prepared to move our factory over 
night at a moment’s notice. In fact, all our 
machinery is not permanently attached to the 
floor, but is mounted on platforms which can 
be moved in short order. Two months ago. 
we were tipped off to the effect that an opera- 
tive of the RCA had obtained access to our 
plant, and we were obliged to move the same 
in the night to our present location. It 1s our 
intention to operate under quite a different 


name from that of the factory. Furthermore. 


in common with most independent manufac- 
turers of tubes, we do not intend to register 
our firm name in the County Clerk’s office at 
present. In placing these facts frankly and 
freely before you, we shall look confidently 
for equal frankness on your part, and the ac- 
ceptance of our advertisement, or, failing that, 
good reasons why you cannot do this.” 
(Continued on page 10) 
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For Those Who Demand the Best 


The Thompson K 
yi Supreme 
in Tone and 


Volume 


0 


Radio At Its Best 


A radio reproducer specially designed — and 
proved by the experience of hundreds of users 
— to bring out the best that any receiving set 
can afford, the THOMPSON MAGNA- 
PHONE is free from the shortcomings that 
limit the possibilities of loud speakers of the 
ordinary or telephone receiver“ type. It 
. enables you to enjoy radio at its best — it 

Price $35.00 multiples the pleasure possibilities“ of any 
At Dealers Everywhere radio receiver. 


The Thompson 
77 ODU 
I RADIO 


Licensed under Hazel- 
tine patent No. 1,450,- 
080 and pending appli- 
cation Ser. No. 433,- 


729. Other patents 
pending. 


Price $150.00 


Without Tubes or Batteries 


The range, the selectivity, the clearness of reproduction, the simplicity of operation, for 
which the neutrodyne stands in the world of radio, are exemplified in highest degree in 
this THOMPSON NEUTRODYNE—the product of 14 years of high-quality radio man- 
ufacturing experience. Carefully balanced, thoroughly tested, correct in design, refined 
in every construction detail, the THOMPSON NEUTRODYNE reveals radio at its best 
— whether in the hands of the experienced radio enthusiast or in those of the newest be- 
ginner. Your dealer can give you a demonstration — ask him. 


R. E. THOMPSON MANUFACTURING CO. 


Sales Office: 150 Nassau St., New York Factory: Jersey City, N. J. 


-< I1 


Please refer to POPULAR Rapbio when answering advertisements. 
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As a matter of mere business routine this 
offer of a $2,000 contract was rejected by our 
advertising manager, who wrote: “I am sorry 
to have to advise that our policy will not per- 
mit of our handling your advertising.” 


* * * 


THE concluding chapter comes in the form 
of a letter written on the stationery of the 
West Englewood, N. J., Radio Club, signed by 
its secretary, Mr. James W. McConnell. Here 
it is: 

+» «„ „ 

“You have been very frank, and we are, 
therefore, going to be very frank with you. 
We thank you, therefore, for refusing this 
advertisement. It is exactly what we had ex- 
pected from a publication of the standing 
such as yours. This may seem strange to you, 
but we mean every word. Furthermore, we 
wish to thank you for the article on Page 4 of 
your magazine for February, wherein your 
editor lays down his policy. We were particu- 
larly impressed by the statement of your in- 
tention to protect your advertisers as well as 
your readers against the unfair competition of 
fly-by-nights. 

x „ 

“Just by way of test we purposely submitted 
to you a most tempting advertisement covering 
$2,000 for the year and drew an exact picture 
of a fly-by-night, to see whether you would 
rise to the bait. Thank heaven you did not, 
and we want to commend you for it! Hence- 
forth ‘the magazine with the silver cover’ is 
going to be the one we shall buy and whose 
advertisers we shall endeavor to patronize.” 


* * * 


Tuus it is again demonstrated that inclu- 
sion in the advertising pages of POPULAR 
Rapio insures about the same standard of merit 
as the mark “Sterling” on silver! 


* * * 


“Our little girl, Ellen, aged six,“ writes Mr. 
W. G. Beasley, a reader, of Carthage, Mis- 
souri, “saw a lake steamer for the first time 
and was particularly concerned with the large, 
funnel-like ventilators. ‘Look,’ she exclaimed, 
‘at all the ship’s loudspeakers!’ ” 

+ „ + 


THE launching of a new book is always a 
matter of some concern to the publishers— 
especially if the book happens to be the first 
one. That is why the Editor awaited with 
special interest the first comments concerning 
the new volume, How to Build Your Radio 
Receiver, which is No. 1 of the proposed se- 
ries of PoPULAR Rapio handbooks. 

» „„ „ 


THE first letters of comment reached us 
promptly following the mailing of the books. 
For the benefit of those readers who have not 
yet obtained the volume (which for a limited 
period is being presented free of charge with 
every $3.00 a year subscription to POPULAR 
RAblo), we are printing here the estimates of 


it that came in the first three letters to reach 
the Editor's desk: 

“You have certainly compiled a book which 
deserves to rank high in the estimation of 
amateur set builders. The typography 1s ex- 
cellent, the diagrams clear and easily read, and 
the whole manner of presentation far supe- 
rior to anything that has thus far been at- 
tempted by a radio publisher. It requires no 
great prophetic gift to foretell the splendid re- 
ception by the radio public of this volume.” 
—W ALDEMAR KAEMPFFERT, author and scientist. 

x * „ 


“How to Build Your Radio Recetver is one 
of the most complete books of its kind that I 
have ever seen. I feel, after running through 
it, that you have struck a note that will be very 
popular with the beginner. I wish that all the 
books that come to me were as worthy of 
commendation and space as this one.” 

—Rosert S. Woon, Radio Editor, 
“New York Evening World.” 


* * * 


“WHEN I renewed my subscription to Por- 
ULAR Rapio last month I knew I would get my 
money’s worth in the magazine, but I little real- 
ized what a fine book I was to receive until 
my copy of How to Butld Your Radio Re- 
ceiver arrived. It proves to me again that 
PoPpuLAR Rapio never does things by halves!” 

—ARTHUR R. LEACh, Groton, N. Y. 
«„ „ „ 

THAT PopuLAR Rapio is being used more 
and more as a text-book in our schools and 
colleges is evidenced by the rapidly increas- 
ing number of subscriptions that are coming 
in from the educational authorities throughout 
the country. Educational authorities usually 
have pitifully small appropriations, and their 
purchases are necessarily made with great dis- 
cretion; it is particularly gratifying, there fore. 
to record a recent bulk order of forty- four sub- 
scriptions from the Board of Education of 
New York. 

„ „ „ 

Your courageous stand (in Pages with the 
Editor) for the protection of your readers 
should make you in truth the Poputar RADIO 
magazine. Would that some other radio mag- 
azines had some of your courage! 

—F. H. GEER, Columbus, Nebraska. 
$ 


Wirz the next issue PopuLAR Ranio begins 
a series of articles that wilt be of particular 
value to the radio fan during the summer 
months—articles that tell him how to use his 
set in camp, on his motor car, on his boat and 
on hikes, as well as how to overcome many 
of the difficulties in getting good reception dur- 
ing the hot weather period. 

* 


Editor, Popucar RADIO 


The Best in Radio Equipment 


The new All- American 
Long Wave Radio Fre- 
quency Transformer. 


The MASTERPIECE 


of Amplification 


Again All-American steps to the fore, 
this time with a long wave radio fre- 
quency transformer that has already taken 
two continents by storm. 


Placed on the market only after every 
conceivable test had been given in an 
endeavor to find even a single flaw, it 
has proved itself “the masterpiece” of all 
ransformers suitable for Super Heter- 
odyne, Ultradyne and all straight radio 
frequency and reflex circuits. 


It is for wave lengths 4,000 to 20,000 
meters (75 to 15 K.C.). Among its ad- 
vantages are: windings of extremely low 
Capacitance, properly treated and im- 
pregnated; a handsome nickel-plated 


RAULAND MFG. CO. 


shell of the same shape and size as All- 
American Audio Frequency Transformers 
—to insure ease of assembly and neatness; 
and the fact it is shielded to prevent inter- 
Stage coupling or reaction. 


Yet the price—in conformity with the 
All-American policy of building only the 
best but building in great quantity to 
moderate the cost—is but $6. 


A notable addition to the All-American 
family of audio and radio frequency and 
power amplifying transformers—the most 

pular, most widely used transformers 
in the world! 


All the better dealers sell the All- 


American. 


2650 Coyne St., CHICAGO 


SPECIAL OFFER! 


Diagram-circular on power 
amplification and All-Amer 
ican Book of 22 Tested 
Hook-ups sent for 4c in 
Stamps. 


AMPLIFYING TRANSFORMERS 
Largest Selling Transformers in the World 


Please refer to POPULAR Rapbio when answering advertisements. 
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and Summer Cottage 


New! The famous Kennedy built as a home radio receiver, th 
is instantly convertible into a portable unit, no larger than 
traveling bag. | 
Model m is essentially the same as the latest Kennedy Receive 
but is housed in a three-compartment case specially designed i 
MODEL m portability. It has the same purity of tone—the same naturalne 
| eo and vividness of reproduction the same ease of tuning. By tun 
Carry it Like a Traveling Bag ing one single dial, the best broadcasting entertainment is lit 


MARVEL Of compactness—no larger ti 
Ams 3 bag. The sturdy cab- ally at your finger- tips. 


inet is covered with a grain-seal finished The circuit used is an exclusive development of Kennedy Engineers 
1 ee it an 8 fundamentally sound and correct. It does not radiate or t out 
a aaan a T ANE squeals and whistles that are the cause of present active agitation 
Each station has its own dial setting— radiating receivers. e * 
which e ye ee Price, without accessories, $101.50. ($104 00 west of Rockies.) W 
you are located or what kind of antenna Rockie 
C Kennedy 3000-ohm phones and plug, $111.50. ($114.00 west of 


the summer vacationist, cottager,camp- Ask any Kennedy dealer to demonstrate this new Model m—he 
er or tourist —as the dial setting out- gladly install it in your home so you can judge its remarkable performan 
doors, with a temporary antenna, is the i 

same for any given station as it is in All Kennedy Receivers are licensed under Armstrong U. S. Patent No. 1,113,149 


your own living room. 


THE COLIN B. KENNEDY COMPANY 
SAINT LOUIS 


„ ” 
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Digitized by Google 


Keystone View Co. 


POPULAR RADIO Gets a Birthday Letter from 
Dr. Lee De Forest 


I em sure no one connected with the radio art or in- 
dust ry can fail to recognise the debt we ali owe to Popular Radio during 
the first two years of its existence. No agensy has done more to populare 
ize and dignify the new art, to arouse widespread interest in its merits, 
and abiding faith in its future, than has this magazine. 


I am gratified to join with ite host of friends and 
well-wishers on the cosasion of its second birthday, in predicting for 
Popular Radie new usefalnoss and onlarged success. 


Vory sincorely, 
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Morris Rosenield 


Radio-operated Code Machines in a Modern News Room 
Are Capable of Transmitting and Receiving 
800 Words a Minute 


One New York daily at present sends at the rate of 48,000 words an hour to a 

Chicago daily by means of the Finch high-speed relay apparatus; the transmission 

of news pictures by radio is already an accomplished fact and will eventually become 

common practice. The cight code machines shown above, at present operated by 

wire by the Associated Press, are part of the battery of 110 that are in present use 
by that news agency for disseminating news to the press. 
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What Is Rad 


NuMBER 5 


io Doing to 


Our Newspapersr 


Not since the introduction 


of the telegraph has any 


invention so profoundly affected—actually and poten- 
tially—the methods of collecting and disseminating 
news, or given the world such an entirely new concep- 


tion of reporting. What 


these significant changes 


portend is told here by one of the best known and most 
successful of American newspaper men— 


MARLEN 


HE insatiable appetite of the Amer- 

ican people for news demands a 
practical application of radio in the 
wide and rich field of daily journalism. 
News distribution is a natural broad- 
casting process. 

Radio in its present development is 
essentially a broadcasting device. The 
next great step in the amazing progress 
of domestic radio communication will 
be, in my belief, in the direction of 
news service, with ultimate revolution- 
ary and highly beneficent effects. 

However trite, it is necessary to say 
that news, as the basis of public opinion, 
is the foundation rock of popular gov- 
ernment and, therefore, the controlling 


423 
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social force. Only those who have 
catered to the public through news- 
papers can estimate—and then only 
feebly—the craving of the average 
American for news concerning current 
events. The hands of our hundred mil- 
lions eagerly reach out once, twice or 
thrice every day of every year for a 
news ration. The free flow of plain 
and garnished fact rushes ever on and 
on with the irresistibility of a Niagara; 
as definitely a part of every man’s life 
as the clock, meals and bedtime. 
Successful publishers are those who 
have in some measure caught the spirit 
of the people to learn quickly the 
truth concerning important events. The 
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American press is today the best organ- 
ized, freest and most enterprising engine 
of publicity in the world. 

The huge dailies of the cities have 
grown so fat and complete with news, 
features and advertising as to be bur- 
densome to read. 

The modern newspaper is geared to 
such rapid collection of the news, print- 
ing and distribution of papers that the 
result of the Kentucky Derby, the death 
of a President, the price of corn at 
Chicago, the capture of a Chinese bandit, 
may be known across the country within 
from three minutes to an hour after 
the event has actually occurred. If no 
newspaper edition has yet been shot 
from guns to gain speed in delivery it 
is because the bright young men of the 
circulation department have overlooked 
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it. Tomorrow it will be done at Chicago 
and next week it will be “old stuff” at 
Kalamazoo. 

The point is that when radio tackles 
the news job in earnest it will have a 
problem worthy of its powers; a huge 
commercial undertaking brimming with 
wealth and of high social usefulness. 

Overseas radio has for several years 
rendered good service to the press, in 
competition with cables, but nothing im- 
portant has been gained that would not 
have been obtained by additional cable 
lines. As automatic radio transmission 
and reception increases volume and 
lowers rates, foreign news over all seas 
should become almost as fast and cheap 
as is news by land-line Morse in this 
country at the present time. 

In the near future attempts will be 


THE “BELINOGRAPH” AT WORK IN THE NEWSPAPER FIELD 


By this apparatus, the invention of M. Edouard Belin of France, news pictures 


can be sent by wire or by radio. 
mission of facsimiles of bankers’ 


The device ts in use in Europe for the trans- 
money orders, 


the signature being reproduced 


with sufficient accuracy for all financial purposes. 


WHAT IS RADIO DOING TO OUR NEWSPAPERS? 


made to serve large numbers of news- 
papers with so-called “telegraph news“ 
by means of radio-propelled, high-speed 
equipment, such as is now used in con- 
nection with the Morse wires. During 
the past three years, highly important 
developments have been made in this 
direction, the relay problem having been 
solved to a nicety. 

An eight-hour-day Morse wire, car- 
rying an average of 12,000 to 15,000 
words, at an average cost of $13 a mile 
a year, let alone the heavy cost of 
hand sending, relaying and receiving, 
will be supplanted in the near future 
by a radio circuit equipped with rela- 
tively inexpensive automatic machinery 


which will be capable of transmitting . 
over distances of a few hundred miles 


radius. Automatically, receivers on 
printing machines will receive 200 or 
300 words a minute, or 100,000 to 140, 
O00 news words during the period of 


press activity in the average evening 


newspaper office. 

As the writer 1s the “father” of this 
application of radio-propelled, automatic 
news-printing equipment, and as the 
innovation (for business reasons) has 
not been announced to the public, a 
technical consideration of the matter is 
inappropriate in this article. But the 
fact should be noted that the news 
agencies are alive to the incalculable 
economies in cost, speed and wordage, 
of such automatic radio telegraphy. 

No newspaper can publish 100,000 
words of telegraph news a day without 
being a burden to readers. It would 
mean twelve and one-half solid pages of 
the average paper devoted to interests 
other than local news, features, adver- 
tising and pictures. The average city 
newspaper does not publish more than 


six or eight solid pages of local and 


telegraph news altogether. 

But a heavy volume of received news 
is desirable in that it gives editors a 
wide range of selection. Speedy de- 
livery is of tremendous importance. 
With high-speed radio delivery the press 
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RADIO IS MAKING POSSIBLE “A NEW 


KIND OF REPORTING” 


When President Coolidge gave an after-dinner 

talk in New York on February 12th, the oc- 

casion was “covered” by a reporter who gave 

a word-picture of the happenings to the micro- 

phone—and then permitted the listening fans 
to hear the speeches for themselves. 


services will be able, for instance, to lay 
down in the office of every subscribing 
newspaper, within a half hour, a six- 
thousand-word President's message 
which was delivered to the reporters at 
the White House at the moment the 


‘President departed to read the address 


before Congress. Each editor would be 
able to make his own selections of ex- 


cerpts instead of giving this important 


function into the hands of the press asso- 
ciation editor. 
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SECR y NAVY ~ 
| WASHINGTON 
THE SHENANDOAH 
PASSED OVER HERE | 
AT 12-45 EASTERN 
STANDARD TIME 
_ JEN KINS’ 


POPULAR RADIO 


THE FORERUNNER OF THE RADIO NEWSPAPER 
This written message was transmitted by radio, just as you see it here, by the appa- 


ratus invented by Mr. C. Francis Jenkins of Washington, 1B AE om 


Whole newspaper 


pages may be sent and received in this way including both type matter and illustrations. 


It is possible, too, that rapid and cheap 
distribution of such news matter can be 
accomplished through the methods for 
the radio transmission of photographs re- 
cently devised by Jenkins in the United 
States* and by Belin in France. The en- 
tire text of a President’s message, in 
typewritten script or in printed copy, 
could be photographed and the photo- 
graph broadcast by radio to subscribing 
papers. Photographs and texts have been 
broadcast thus by the Jenkins apparatus 
and are now being handled commercially 
(though by land-wire not by radio) by 
the telegraph service of the French Gov- 
ernment. 

A logical extension of this process will 
be the radio transmission of entire news- 
papers or parts of them. A news or 
feature page may be made up at a central 
office and photographed. The photo- 
graph may be sent by radio to receiving 
stations in the suburbs or in other cities. 
At these receiving stations an automatic 
apparatus will convert this radio photo- 
graph into type or plates from which the 
newspaper can be printed at once. 

It would be quite possible, for example, 


ce “The New Radio Movies” by Watson Davis 
in Poputar Rapiro for December, 1923. 


to edit and set-up a newspaper in New 
York, transmit it photographically to a 
dozen cities all over the country and is- 
sue the identical paper (or certain identi- 
cal sheets of a paper) simultaneously in 
all these cities, with no greater delay than 
now occurs between the completion and 
issuance of a single edition. 

But it is more particularly the matter 
of direct news service to the reading 
public, and the question of what effect 
this may have upon newspapers, that 
both the radio men and the publishers 
are discussing today. 

The huge newspaper publishing busi- 
ness is at present in the attitude of 
resisting this innovation. The several 
important press associations or services 
are insisting, with considerable success, 
that newspapers subscribing to their 
services shall make no use of their news 
on local radio broadcasting outfits, even 
if owned or operated in conjunction 
with such newspapers. The large in- 
dependent radio broadcasters have been 
forced to collect their own news, if 
they desired to transmit news facts to 
their audiences. Press associations will 
not sell news to them. 


WHAT IS RADIO DOING 


The fifty-odd newspapers of the 
country that have established radio 
broadcasting services have used them 
mainly as free amusements, the cost 
being charged to good will and reputa- 
tion for enterprise, items not to be 
neglected in the field of success ful news- 
paper operation. Such news as the 
editors of these papers can collect, in- 
dependent of press services, which in 
most instances is local news, may be 
available for radio broadcasting, but 
this is usually not the most important 
news. Even the local news of Asso- 
ciated Press members is controlled by 
that association, according to the by- 
laws. 

For instance, in the case of the death 
of a President, the flash news would 
come to the newspaper from its press 
service wire. This news would be the 
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property of the press association. The 
newspaper would have license only to 
publish it in its columns and would be 
expressly forbidden to broadcast it on 
the office radio equipment. 

Rather than disapproving of this rule, 
many newspaper editors consider it a 
means of conserving the power of the 
paper to sell on the streets. If the aver- 
age reader 1s acquainted with a news 
fact the purchasing motive, it is argued, 
is lost or, at least, impaired. 

I think it is the experience of editors 
who actually have broadcast news that 
radio service has not seriously impaired 
the circulation of the newspapers, but 
the logic of the matter certainly implies 
that it might do so. 

Yet the news reporting by some of 
the leading broadcasting stations de- 
serves high praise. 
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RADIO COMES TO THE AID OF THE WIRE NEWS SERVICE 


When all the land lines, telephone and telegraph alike, were put out of commission 
by the snowstorm of last February, radio took over the news service in Chicago 


and in many other cities and pinch-hit during the emergency. 


This picture was made 


in the offices of the International News Service in Chicago. 
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GETTING THE NEWS OF THE DAY BY RADIO ON MOVING 
RAILWAY TRAINS 
When a group of officials of the United States Chamber of Commerce recently made 
a tour of the west, their private car was equipped with a receiver which enabled 
them to receive the news bulletins and other broadcast entertainment while speeding 
over the rails. 


I recall particularly the report of a 
banquet a year ago in honor of the 
venerable French statesman Clemenceau. 
I had intended to be present at this 
banquet, but being detained at home, 
with my family about me, I listened 
to a radio report from our loudspeaker. 

As I should not have been seated 
near to the Tiger’s place at the table if 
I had attended the banquet, I am cer- 
tain that I heard his address more dis- 
tinctly at my home. [very word, every 
heavily drawn breath, the applause, in 


fact the whole spirit of the occasion 
was faithfully reported to me. It was 
by all means the finest news report I 
had ever received, opening my eyes to 
a new form of reporting, impossible to 
newspapers. 

The station was announced and a 
clever observer, with a pleasant voice, 
began a description, all in the present 
tense, of the banquet room and the ar- 
rival of distinguished persons, making a 
more colorful news report than could 
have been written, to which was added 
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the interest gained from instant contact 
with the facts as they occurred. 

No feature was overlooked. The 
decorations, appearance of prominent 
men as they took their places at table, 
a satisfactory account of the dresses 
and ornamentation of the distinguished 
women; all this helped prepare the 
minds of the radio auditors for the real 
purpose of the meeting. 

When Clemenceau left the hall, sur- 
rounded by a police squad, the an- 
nouncer told this. He told, also, how 
the guests took leave and what was heard 
in the way of comment on the speech. 
Finally he closed the entertainment with 
a brief story of how the radio trans- 
mitter had been concealed in a bank 
of roses set directly before the Tiger’s 
plate, of the fact that the speaker was 
averse to speaking into the radio and 
throughout the evening had been un- 
conscious of the fact that perhaps a 
hundred thousand persons outside of the 
hall had been listening to his words; 
even to those deep sighs and to the 
gurgle of the water as he drank to clear 
his throat. 

That sort of news reporting cannot be 
done by newspapers and surely it has 
its place in the scheme of American life. 

For various reasons, aside from the 
chief reason of vastly increased cost 
of radio news service over newspaper 
news service, it is inconceivable that the 
future will see the newspaper supplanted 
by the radio. To my mind such dreams 
of radio promoters are as hollow as is 
the feeling of publishers that radio 1s 
to be feared and guarded against. 

What may reasonably be expected 
from radio telephony in local broad- 
casting is a news service harmoniously 
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supplementing and benefiting the printed 
sheet. 

In this regard imagination travels 
rapidly: In the first place there must 
be a financial motive for newspaper 
publishers to accept radio as a means 
of public service. This must be more 
potent than the mere prestige attending it. 

Inventions, now rapidly on the way, 
of methods of sending radio currents 
through controlled channels, may make 
it possible to “string”? subscribers om a 
radio circuit even as on telephone, 
electric light or illuminating gas cir- 
cuits. This may solve the financial 
problem. Perhaps the commercial 
scheme behind newspaper radio tele- 
phony will involve the placement of 
inexpensive receiving apparatus in the 
homes of subscribers, these being tuned 
to à central sending station. The key 
which would unlock this service to the 
subscribing family would be issued for 
a financial consideration. 

It is easily possible that instead of 
being a financial burden radio service 
may become highly profitable as an 
auxiliary to the printed sheet. It is 
reasonable to believe, therefore, that if 
newspaper publishers do not accept local 
radio as a part of their public responsi- 
bility, outside interests will organize it 
and make it competitive to the news- 
papers. 

Such radio service certainly would 
involve both news service and entertain- 
ment. The day will come, I dare say, 
when a newspaper in St. Louis, will 
subscribe for the service of the New 
York Metropolitan Opera and will give 
it to subscribers as regularly as the 
“Mutt and Jeff“ comic strips are now 
furnished on the printed sheat. 


Will Radio Help the Deaf to Hear? 


So many conflicting answers have been made to this question that 
PopuLAR RADIO has undertaken an investigation on its own account and 
is at present conducting a series of laboratory experiments in coopera- 


tion with doctors and scientists. 
in this magazine. 


The results will shortly be published 
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“HOT FROM THE RADIO FURNACE” 


Dr. Northrup and an assistant are here shown pouring out the metal fused by the 
power of radio waves. 


Melting Metals by Radio 


There are many metals that you dare not melt in an ordinary furnace if 
you want to keep them pure because the dust and gases of the furnace 


enter the metal and spoil it. 


Radio offers a solution of this important 


industrial problem in Dr. Northrup’s remarkable “radio furnace,” by means 
of which no fire or dirt touches the molten metal at all—nothing but 
radio waves. 


By E. F. NORTHRUP, Ph.D. 


GOOD many years ago the bril- 

liant Henry Augustus Rowland, 
America's most original physicist, 
taught at Johns Hopkins University to 
a small group of students, of which 
I was one, the fundamental principles 
of electromagnetic radiation. These 
principles, as mathematically stated by 
Maxwell and experimentally verified 


by Hertz, were wonderfully presented. 

The subject of ether waves was an 
abstruse one for the “young idea” to 
grasp. But we were eager and well 
I remember how our minds were gradu- 
ally pried open and how our enthusi- 
asm grew and our ambition rose high. 

In those days it was only at centers 
of higher education that “pure science” 
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MELTING METALS BY RADIO 


could live. There were few commercial 
laboratories of research and none of 
them would have dreamed of working 
upon a subject like wireless waves— 
a subject that had no money in it! 

But the attitude of the commercial 
mind has changed since then, not a 
little because of the chosen few who 
sat at the feet of the great Rowland 
and who went forth—some to distant 
places—and carried with them the 
torches he had lighted. 


It was in 1896, about two years after 
I had listened to Rowland’s lectures, 
that I found myself a Professor of 
Physics at Austin, Texas. It was in 
this state that some very early Ameri- 
can experiments were made with elec- 
tric waves, with electric tuning and 
with the actual wireless transmission 
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to a considerable distance of electric 
signals. 

G. W. Pierce, now a professor at 
Harvard University and an authority 
on radio, and Dr. Fritz Reichmann, 
then a student in the University of 
Texas, were my enthusiastic co-workers 
in the many experiments made on Texas 
soil.* 

This was a long time ago but the 
principles then developed and used are 
exactly the same as are now used for 


melting steel, brass, silver and even 


glass, as well as many other highly 
refractory materials. They are the 
same principles that we employ in the 
Ajax-Northrup high-frequency induc- 
tion furnace, not only for melting hun- 


»The antiquarian can find many of these experi- 
ments described in the volumes of the Electrical 
World for 1897 and 1898. 
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A Maker of Modern Miracles 


In his laboratory at Princeton University and later 
at Trenton, N. J., Dr. E. F. Northrup, distinguished 
American physicist and one of the first men on this 
continent to transmit messages by radio, has a small, 
dark-colored tube into which he can insert a steel bar 
and have the metal flow out in a few moments as fiery 


liquid steel! 


In another small crucible he can attain the tempera- 
ture of melted tungsten, the most refractory of metals. 


Gold, platinum, 


iridium, molybdenum, yield at 


once to the tremendous heat of this simple little 


apparatus. What does it? 


Radio! 


This is the new radio furnace in which the most 
intense of electric heats is applied to metals and other 
substances without any contact with wires or other 
carriers of electricity. The heating is done entirely 
by electromagnetic waves—the same waves that are 
used in radio—which fall on the substance itself and 
heat it, without contaminating it with carbon vapors 


as does the electric arc. 


In this authoritative article Dr. Northrup describes 
how this marvelous apparatus works. 
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dreds of pounds of metal but for pro- 


ducing throughout a considerable space 


inside the furnace a higher temperature, 


in a space free of carbon gases and 


often in a vacuum, than was ever ob- 
tained before. 

It is because these principles are the 
same, that radio fans are taking an 
interest in this new method of electric 
heating—a method that may be called, 
with perfect scientific accuracy, “heat- 
ing by radio.” 

Indeed much of the actual apparatus 
used far this radio heating is likely to 
prove valuable to the radio expert in 
sending his dots and dashes, or maybe 


his voice, half way around the world. 


The apparatus that we used in those 
early experiments in Texas consisted of 


two rectangular loops of bell-wire, as 


shown in the accompanying diagram. 
One of the loops contained a con- 
denser and a spark-gap; the other con- 
tained a detector especially devised for 
the purpose and which consisted of a 
small silver disk suspended on a quartz 
fiber inside a coil of a few turns of 
wire, 

No amount of direct current passed 
through the coil of this instrument 


would deflect the silver disk when the 
Even a large cur- 
frequency 


current was steady. 


rent of commercial would 
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make only a very small deflection. 
But when the minutest current of radio 
frequency passed through the coil large 
deflections were obtained. The two 
loops were placed 109 meters (357.6 
feet) apart, their planes facing each 
other, as shown in Figure 1. 

We soon learned that to get deflec- 
tions of large value it was necessary 
to tune the receiving circuit accurately 
to the transmitting one. This we did 
by varying the capacity of the con- 
denser. As accurate tuning was ap— 
proached the deflections of the detec- 
tor became decidedly larger. In Figure 


2 is shown one of the sharp resonance 


curves that we succeeded in obtaining 
at that time, one of the first radio 
resonance curves, I suppose, that was 
ever obtained. 

The experiment thus described is only 
one of a large number of similar nature 
that we made using the oscillating-cur- 
rent galvanometer as our detector. For 
example, we constructed two similar 
Hertzian oscillators. One that acted as 
a transmitter was placed in one room 
of a building, while the other, acting as 
a receiver, was placed in a distant room 
of the same building. In the receiving 
oscillator the ‘‘detector” took the place 
of the spark-gap in the transmitter. The 
Texans were much amazed to see us 


THE HOOK-UP FOR THE RADIO EXPERIMENTS OF 1896 


Ficure 1: 


These two Hertzian loops were used by Dr. Northrup for the transmission 


and reception of what were probably the first radio signals ever produced on the 
American continent. 
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THE DESIGN OF THE RADIO FURNACE 


The metal to be melted is placed in the space AB. 


An oscillating current in the 


water-cooled copper coil D supplies the radio waves that melt the metal. 


thus transmitting signals from one part 
of a building to another through solid 
brick walls and without wires. 

On December 25, 1897, I wrote:“ 
“The experiments (which were those 
described above) are merely of scien- 
tific interest.... They give, in a 
manner, by numerical relation, con- 
firmation of the much-talked-of elec- 
trical harmony.” 

How dimly the experimenters of that 
period, including the writer and his 
associates, visioned the future of radio 
n the Electrical World. 


communication ! 

Wireless waves produced with high- 
frequency current now ceaselessly cross 
and criss-cross each other without any 
mutual interference. They fill the ether 
about the earth. They are ever pres- 
ent in the seclusion of our homes. 
They go forth into every corner of our 
globe, and they make the whole world 
think the same thoughts and learn the 
same news at the same instant. 

However, the inductive effect of 
high- frequency current surging in one 
circuit, whether loop or antenna, upon 
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is not confined in its 
instant communica- 
tion of intelligence. If one stops to 
consider the almost infinitesimal frac— 
tion of the energy radiated from a 
sending antenna which is intercepted 
by the receiving antenna, it seems 
fanciful to suppose that high-frequency 
oscillations could be used to set up, by 
induction, currents that will melt 500- 
pound charges of metal or raise sub- 
stances to the blinding white tempera- 
ture that will fuse tungsten. Vet such 
is the fact. 

But in order to accomplish these re- 
sults we must arrange our circuits 
very differently in one respect than 
when we wish to transmit intelligence. 

For sending a signal to a great dis- 
tance we are not concerned with the 
wasted power that radiates off into 


another circuit 
usefulness to the 


space and never reaches our receiving 


set. Indeed, of the total power sup— 
plied to the sending antenna the fraction 
that reaches the receiving antenna is 
inconceivably small. If turned into 
heat it would not perceptibly raise the 
temperature of a short wire the size of 
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the finest hair. But small as this 
received energy is, the amplifier mag- 
nifies it so that all the signals are 
clearly received and easily interpreted. 
This is what we are interested in in 
radio—the clear reception of signals. 
The power efficiency of the system is of 
little consequence. In fact, if we look 
upon the sending and receiving stations 
of a radio transmission as an elec- 
trical system, for transmitting power 
from one place to another it is the 
most inefficient electrical transmitter of 
power that has ever been put into use- 
ful service. 

If, on the other hand, we wich to 
transmit power without wires from a 
sender to a receiver for the purpose of 
heating the receiver we must make this 
transmission of power take place with 
little waste or the method will be with- 
out value. We are able to do this 


only by meeting one essential condition. 


This condition is that the receiving cir- 
cuit be placed very close to the send- 
ing circuit. In transmitting signals the 
coupling is very loose and must be so. 
for the distance between primary and 


T 
T 
t 


A 
® 


RATIO OF CAPACITIES 


THE PHENOMENA OF “TUNING” WERE FIRST INVESTIGATED BY MEANS 
OF GRAPHS LIKE THIS 


FIGURE 2: 


Dr. Northrup describes in this article how resonance curves like that 


chown above (which was one of the first) were obtained in 1896 and how the phe- 
nomena of tuning were investigated by this means. 
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THE RADIO FURNACE AND THE RADIO FIREMAN—THE INVENTOR 


Each of these radio furnaces in Dr. Northrup’s laboratory is a separate unit. 


The 


mercury arc, the condensers, the transformers and other accessories for each furnace 
are contained in the cabincts to the rear. 


secondary may of necessity be half the 
circum ference of the globe. But for 
the efficiency in power transmission 
which we must have for useful heating 
the coupling between primary and sec- 
ondary must be very close, and no 
necessity prevents us from making it 
close. 

The constructions that I shall de- 
scribe very briefly for heating with 
. high-frequency current conform to this 
necessary condition of close coupling. 
Heating by radio has become a practi- 
cal success and many hundreds of 
kilowatts are so employed in many 
parts of the world. 

Naturally if much power is to be 
received to become changed into heat, 
much power must be supplied. It 
becomes necessary. therefore, to build 
very powerful oscillators which will 
yield from ten kilowatts to sixty kilo- 


watts of power, and at least sixty or 
seventy percent of this power must be- 
come changed into heat at a localized 
place—the furnace. 

These oscillators are being manu— 
factured for operation on single-phase, 
two-phase, and three-phase circuits. 
The brief description which follows ap- 
plies to an oscillator for operation on 
a single-phase circuit. Such an oscilla- 
tor will absorb from 20 kilowatts to 
30 kilowatts from the supply main and 
will give by wireless radiation (over 
the distance of an inch or two) 14 
kilowatts to 21 kilowatts to the ma- 
terial being heated. An oscillator for 
this purpose makes use of no un- 
familiar circuits or unfamiliar princi- 
ples. Figure 3 shows diagrammat- 
ically the arrangement of the circuits 
employed. 


The transformer has its secondary 
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CRUCIBLE TO BE HEATED 


THE HOOK-UP FOR THE RADIO FURNACE 
Ficure 3: An oscillating current produced by the special mercury arc G, is regulated 
by the condensers Ci and C, and is fed through the inductor coil which surrounds the 
metal to be heated. 


which develops 6,600 volts connected 
across the double discharge gap G. 
The reactance X, placed in series with 
the primary of this transformer, limits 
the flow of current to a suitable am- 
perage. In practice the transformer 
is so constructed that this reactance 1s 
an internal reactance inside the trans- 
former itself. 

The condensers C, and C, become 
charged to opposite polarity as the 
voltage supplied by the secondary of 
the transformer increases. Finally 
when the potential becomes high enough 
the double gap breaks down at points 
“a” and “b” and the condensers dis- 
charge themselves through the coil C. 
This discharge of the condensers is 
oscillatory. The electricity swings back 


and forth in the circuit shown in heavy 
Iines exactly in the manner of a pendu- 
lum whose bob swings in a viscuous 
fluid. Gross matter, however, moves 
slowly while electricity moves fast, and 
in one second the electricity will make 
from ten thousand to fifty thousand 
complete oscillations. 

If the high-frequency currents set 
up were discharged into a sending an- 
tenna they would give rise to waves 
radiating out into space of wave- 
lengths varying from 30,000 meters to 
6,000 meters. The waves, however, are 
not ‘allowed to radiate into space but 
fall upon the mass inside the crucible 
and generate large currents in it which 
heat it. The mass in the crucible may be 
considered as an absorber of the radiant 
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energy which in a radio system spreads 
out through space. 

The crucible itself may have a wall 
of conducting material, such as graph- 
ite, or the mass inside it may be a 
conducting material, 
pieces of the metal to be melted, the 
wall of the crucible being non-conduct- 
ing. As we are able to make this or the 
crucible (which acts, of course, as the 
secondary) but little smaller in diam- 
eter than the inside diameter of the 
coil, a very considerable proportion of 
the energy radiated from the coil gets 
caught and changed into heat. The 
rest of the energy is returned to the 
condensers and keeps the electricity 
oscillating until it has made several 
swings each of diminishing amplitude. 

It is necessary in order to reach a 
high temperature to prevent the heat 
generated in the crucible and the mass 
within it from escaping. This is done 
by filling in the small space between 
the crucible and the coil with a heat 
insulator that will stand a high tempera- 
ture, such as powdered magnesia.. 

Experience has shown that the coil 
itself is best made by winding edge- 
wise a single layer of hollow, flat- 
tened copper tubing. Through this flat- 
tened tubing a small stream of water is 
kept flowing. This water keeps the 
coil cool and its resistance low. When 
a furnace is made in this way one may 


melt platinum in a crucible and the 


molten metal may be less than one 
inch away from the inside of the in- 
ductor coil without the coil heating 
sufficiently to feel hot to the hand. 
The discharge gap used in this ap- 
paratus consists of an approximately 
oval iron box with a flat bottom. The 
box is partly filled with mercury, 
and the discharge occurs between the 
mercury and the ends of two amal- 
gamated, hollow, water-cooled copper 
electrodes. The electrodes pass in 
through glass insulators in the manner 
of an ordinary spark plug. By turn- 
ing a wheel, the electrodes can be raised 


such as broken 
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and lowered, thus varying the length of 
the discharge gap and the power de- 
livered to the furnace by a considerable 
proportion of its maximum. 

This gap functions in a remarkably 
steady and satisfactory manner. This 
is largely due to an extraordinary prop- 
erty possessed by mercury. It is able 
to quench an arc instantaneously when- 
ever a series of oscillations have be- 
come considerably reduced in ampli- 
tude. This quenching action of mer- 
cury 1s improved when alcohol vapor or, 
better still, when hydrogen gas, fills the 
discharge gap-box. This quenching or 
disruption of the arc is entirely auto- 
matic. When the arc is cut off the con- 
densers at once begin to re-charge; the 
gap again breaks down, and there is thus 
produced a regular repetition of wave- 
trains. 

As the gap chamber is tightly closed 
very little noise issues from it. A gap 
of this construction when operated 
single phase will readily handle 25 kilo- 
watts. 

If we were to remove the crucible 
from the coil of one of these furnaces 
and then straighten out the coil and con- 
nect one end of it to the earth, the gen- 
erated waves of electromagnetic energy 
would be radiated out into space just as 
from an antenna. A minute portion of 
these waves could then be intercepted at 
a great distance by a receiving antenna 
and we would have a wireless system 
for transmitting intelligence instead of 
the device we have described for pro- 
ducing elevated temperatures and melt- 
ing the most refractory substances, 

Common basic principles can often be 
traced among contrivances which at first 
sight appear to have nothing in com— 
mon. In this case we see the principles 
familiar to the radio engineer, pressed 
into service for use of the metallurgist 
and chemist, for the melter of glass, 
of non-ferrous metals, of the precious 
metals, of steel allovs, and for the many 
users ‘of high and controllable tempera- 
tures obtained bv electric heat. 


TIE ENTIRE RECEIVER FITS INTO AN OLD ARMY GAS MASK PACK 


This pack also carries the complete accessories—tubes, telephones, batteries and 
antenna equipment. 


A Compact Radio Kit 
for a Spring: Hike 
Attach a short length of antenna wire to a limb of a 


tree or a fence, spread out the set on the ground, con- 
nect up the telephones and batteries—and listen in! 


By H. W. SINCLAIR 


ITH the tiny radio receiver (briefly 

described here), scarcely larger 
than a man’s hand, it is no longer neces- 
sary for the tourist hiker to be without 
his favorite sport of “listening in” on 
the radio concert world while he is out 
in the woods. 

By merely disconnecting the phones 
and batteries the entire set may be put 
into a canvas carrying case ten inches 
square. An army gas mask equipment 
serves admirably. To use this portable 
receiver it will only be necessary to string 
up a temporary antenna and tune in on 
the radio world, 


It is a far cry from the old-fashioned 
receiver with its multiplicity of knobs and 
dials to this single-control outfit which 
is no larger than a cigar box; the outside 
dimensions of the box being five by nine 
inches, and two and three quarters inches 
deep. 

The new design is the result of experi- 
mentation by the writer*, who for some 
months has been seeking to arrange 
a receiver which could be used by Boy 
Scout Troops while engaged in hiking 
programs incident to their scout training. 


*Mr. Sinclair is a Boy Scout Executive of Middle 
town, Ohio. 
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A COMPACT RADIO KIT FOR A SPRING HIKE 


It is evident that in the production of this 
instrument, a radio set which is at once 
readily portable, efficient and inexpensive 
has been achieved. 

As may be seen in the illustrations, dry 
cells are used for power to light the fila- 
ment of the WD-11, or UV-199 detector 
tube, and these batteries, together with 
the miniature “B” battery shown, slips 
into the side compartment of the gas mask 
bag which is used as a carrying case. 

Another unique feature is the extremely 
small space taken up behind the panel. 
This is accomplished by the use of a late 
design in variable condensers which 1s 
very shallow. The model used in con- 
structing this set being of a capacity equal 
to the conventional twenty-three plate size, 
vet it only requires three quarters of an 
inch clearance as against the five or six 
inches usually allotted. It is recom- 
mended that either a Miami, a Dubilier 
Variadon or a Connecticut variable con- 
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denser be used here, on account of the 
small space they occupy. 

A multiple telephone connector is sup- 
plied which allows four pairs of head- 
phones to be plugged in series with the 
plate circuit, making the instrument avail- 
able for a number of listeners at one time. 

The circuit used resembles both the 
ultra-audion and the Colpitts circuit, hav- 
ing the most desirable qualities of both 
these famous hook-ups. In operation the 
set is remarkably selective and sharp 
tuning, little body capacity being notice- 
able in adjusting. A variable grid-leak 
aids somewhat in adjusting regeneration 
and in clearing the tone of signals. 

Perhaps one of the most interesting 
features to which the little set may be 
adapted is its wavelength range in recep- 
tion. By simply changing the size of the 
honeycomb coil in the antenna circuit the 
whole range of wavelengths from ama- 
teur telegraphy on 175 to 200 meters, 


TEL, 


e 
-+ 
ale _ 
K iet 
2 45 Vv 


HERE IS THE CIRCUIT YOU MUST FOLLOW 
Connect up the coil L (sise L-50) and the condenser VC 6.0005 mfd.) and an ordinary 


mica grid condenser GC (00025 mfd.) and a wartable grid-leak GL. 
be either a W'D-11 or a UV-199 or a C-2%,. 


The tube may 
The latter two tubes will require three 


dry batteries, however, and the first tube requires only one, which cuts down the 
weight of the pack; the batteries marked on the diagram are for the first-mentioned 


tube. 
other tubes are used. 


The resistance R should be about 6 ohms for the WD-11 and 30 ohms if the 
Compare the destanations on this diagram with those on the 


zo pictures on the following page. 
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The upper picture shows the receiving unit taken out of tts cabinet, the lower picture 
shows the receiver set up for listening in. It is connected to a lamp socket. 


Slee 7 


A COMPACT RADIO KIT FOR A SPRING HIKE 


radiophone broadcasting en 300 to 500 


meters, up to the long-range stations on 
commercial and navy wavelengths can De 
picked up at will. 

Phenomenal success has been had with 
reception on a one-hundred-foot antenna 
located in Southwestern Ohio, the follow- 
ing stations being logged, clear and dis- 
tinct, with one dry-cell tube: New York, 
600 miles; Schenectady, 450 miles; Buf- 
falo, 300 miles: Detroit and Chicago, 350 
miles; Davenport, 550 miles; Dallas, 900 
miles; and Havana, 1,150 miles. 

Good results have been obtained up to 
500 miles range using a lamp-socket an- 
tenna plug. 

The apparatus is so simple in operation, 


Wide World 
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the only tuning control being the vari- 
able condenser in the antenna circuit, 
that even the uninitiated novice can pick 
up music without any previous knowledge 
of radio or of the operation of sets. 


‘This feature makes it doubly valuable 


for use on outing parties, where any 
member of the crowd can hook in a 
concert without waiting for the owner 
of the set to perform any dial-juggling 
stunts. 

The set, however, is not recommended 
for city use, as it re-radiates strongly. 
For use in the open spaces, where there 
are no neighbors to interfere with and 
where a portable set is required, it is 
ideal. 


z 


THE INVENTOR OF THE REGENERATIVE CIRCUIT EXPERIMENTS 
WITH A NEW SUPER-HETERODYNE 

E. H. Armstrong (above) and Harry Houck have just made public their latest work 

on an important improvement for the super- -heterodyne. It ts the use of a “second 


harmonic” oscillator. 


The set is of extraordinary sensitivity. 
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A COMPARISON OF SELECTIVITY FROM IRON-CORE AND AIR- 
CORE TRANSFORMERS 


FIGURE 1: 


These two resonance curves show the relative selectivity obtained with 


an air-core transformer and an iron-core transformer for radio- frequency amplifi- 


cation. 
air-core transformer. 


Notice how much greater amplification is obtained on 360 meters with the 
On wavelengths other than this, however, the iron-core trans- 


former gives the greater amplification. 


HOW TO GET THE MAXIMUM 


Radio-frequency Amplification 


Various types of radio-frequency amplification are now 

much in the eye of the radio public and many advan- 

tages are claimed for each. Bat there are also disad- 
vantages of each. This article tells of both. 


By GEORGE LEWIS 


ADIO-FREQUENCY amplification 

has been used for a number of years 
in the design of radio receivers for com- 
mercial communication purposes wherein 
the wavelengths range from 600 to 
25.000. At the longer wavelengths, cor- 
responding to those used in transatlantic 
communication, little difficulty is ex- 
perienced in obtaining satisfactory re- 
sults. 


The advent of radio broadcasting at 
wavelengths between 360 and 400 meters, 
however, introduced so many new prob- 
lems in transformer design, that the 
manufacturers of radio-broadcasting re- 
ceivers seemed to favor the use of a 
detector and several stages of audio-fre- 
quency amplification. The operation of 
the vacuum tube as a radio-frequency 
amplifier offers far greater application 
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RADIO-FREQUENCY AMPLIFICATION 


than any other service at the present 
time. And while it is true that the 
vacuum tube may be utilized effectively 
as an audio- frequency amplifier and as a 
detector in receiving circuits, yet signals 
cannot possibly be received unless the 
strength is sufficient to operate the 
detector. 

In the early days of radio, communi- 
cation over a certain distance was 
looked upon as a problem of transmitter 
power, as it was considered that a cer- 
tain energy would be required to oper- 
ate a detector and unless the transmit- 
ting station was capable of delivering 
this energy at the receiving point, com- 
munication could not be established. 
Today the problem has been altered 
from transmitter power to receiver sensi- 
tizity—a much less expensive proposi- 
tion, brought into effect by radio-fre- 
quency amplification. 

In other words, the more modern 
receiving equipment brings about the 
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same effect as moving the transmitter 
up toward the receiver. 
It is an accepted fact that the output 


of a detector does not vary in direct 


proportion to the input voltage applied 
to the grid, but as the grid potential is 
lowered a certain ‘cut-off grid voltage“ 
is reached below which no response is 
registered in the plate circuit and the 
electron tube ceases to function as a 
detector. 

This means, that signals from radio 
stations located at a distance so far 
from the receiver as to prevent poten- 
tials greater than the “cut-off grid 
voltage” to be applied to the detector 
tube of the receiver, cannot be recorded, 
even though a number of stages of 
audio- frequency amplification are em- 
ployed. 

At applied potentials greater than this 
“cut-off grid voltage“ value the output 
or response in the plate circuit of the 
detector increases more rapidly than the 
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A RESONANCE CURVE FOR A RADIO-FREQUENCY TRANSFORMER 


FIGURE 2: 


highest amplification ts obtained on 400 meters. 


In this case the transformer has a winding tapped in three places. 


The 
The next highest peak would be at 


approximately 250 meters and the lowest tap would give a peak at 300 meters. At 
wavelengths between these taps, however, the amplification would drop off quite 
severely, 
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square of the input potential. There- 
fore, any arrangement that tends to in- 
crease the potential delivered to the 
detector will not only greatly increase 
the volume of detected signals, but make 
it possible to receive stations which 
would be inaudible otherwise, due to 
the inherent “cut-off” factor of the de- 
tector tube. This condition immedi- 
ately recommends the use of radio-fre- 
quency amplification. 

Radio-frequency amplification, in gen- 
eral, may be grouped in the following 
classes: 


1; inductive coupled 
Air-core transformers (aperiodic) 
Air-core transformers (tuned) 


Ane 
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Iron-core transformers (aperiodic) 
Iron-core transformers (tuned) 

2; direct coupled 
Tuned impedance 
Choke-coil arrangement 
Resistance coupled 
Electrostatically coupled 


Practically all of the systems of radio- 
frequency amplification have been used- 
from time to time with some degree of 
success, either in this country: or in 
Europe. However, the particular con- 
struction of the American vacuum tube, 
together with the shortness of the waves 
utilized for broadcasting, has tended un- 
til recently to confine the practice in 
this country to inductive-coupled trans- 
former arrangements. 


Fosition on Convenser Ocace 


A RESONANCE CURVE FOR A TUNED TRANSFORMER 


Ficure 3: This device would be used with a variable condenser. The condenser 
settings are shown along the bottom edge of the chart. These settings corre- 
spond to the wavelength ranges shown on the charts in Figures 2 and 3. Using 
this method of amplification, the resonance peak could be shifted along over the 
entire range with higher constant amplification at the various wavelengths. For 
instance, at a setting of 20 on the condenser, corresponding to a wavelength of 
about 300 meters, the amplification could be considered as 100. By simply varying 
the condenser throughout the entire scale, the peak can be shifted to cover all 
wavelengths (with a certain range) with equal efficiency. This ts shown on the 
graph, by the two additional curves for a condenser setting of 50 and 100 respectively. 
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A RECEIVER EMPLOYING TUNED-RADIO-FREQUENCY AMPLIFICATION 
Ficure 4: The antenna circuit is tuned with a coil, LI used in connection with a 


variable condenser, VC1, of “book” type. 


The plate circuit of the radio-frequency 


tube is tuned by a similar coil and condenser, L2 and VC2, respectively. 


During the past year, however, a 
number of manufacturers have devel- 
oped and marketed receivers in which 
the radio-frequency amplification was 
accomplished by a fixed ratio. Trans- 
formers of the direct-coupled type are 
composed of two inductive windings 
which, when operated in connection with 
the grid-to-plate capacity of the vacuum 
tube, bring about resonance of the de- 
sired frequency. This arrangement for 
transformation is limited by the ex- 
tremely narrow wavelength band over 
which the transformer will efficiently 
operate. A fixed-ratio transformer with 
an air core is remarkably efficient in its 
operation. However, the sharp reso- 
nance curve confines all practical opera- 
tions to wavelengths quite close to its 
resonance period. 

This limitation is shown by the sharp- 
peaked resonance curve of Figure 1. 

Here it 1s evident that the receiver 
operated with this transformer will re- 
ceive radio concerts at a wavelength of 
360 meters with a signal intensity or 
volume of 80. Other stations broad- 
casting on a wavelength of 400 meters 
will be received with a volume of 10. 

The air-core transformer has been 
utilized with a fair degree of success 


when the windings are provided with a 
switching arrangement wherein the turn 
ratio and the resonance period can be set’ 
for several separate wave zones. 

For instance, a transformer may be 
constructed with three taps so connected 
to the windings that a resonance is 
obtained at 300, 350 and 400 meters. 
An amplification curve for a trans- 
former of this class is shown in Fig- 
ure 2. 

It will be noted that the highest 
amplification point is at 400 meters, 
and that all of the other resonance 
points are lower. This is due to the 
resistance introduced when the coils are 
tapped. The 400-meter position utilizes 
the whole coil. The other positions do 
not, but have dead ends” or inactive 
sections, which absorb a part of the 
energy. 

While the amplification obtained at 
360 meters is only 40, as compared to 
the 80 listed for the transformer in 
Figure 1, this tapped transformer can 
be used more efficiently at all wave- 
lengths between 275 and 425. It is 
readily appreciated that the strength of 
received signals 1s not uniform between 
the wavelengths here listed, but stations 
transmitting at wavelengths of 300, 350 
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HOW TO CONNECT UP THE INSTRUMENTS 


Ficure 5: 


This electrical wiring diagram shows the proper way to connect up the 


instruments in order to incorporate radio-frequency amplification in a set such as 
shown in Figure 4. Such a set will have the same resonant characteristics as given 
in the graph in Figure 3. 


and 400 meters are received with a 
maximum signal strength, and those at 
275, 320 and 370 meters are received 
with reduced volume. 

A great majority of the radio-fre- 
quency transformers in use at the pres- 
ent time, instead of using tapped wind- 
ings so as to obtain tuning peaks or 
high-amplification points as described. 
introduce a magnetic core which tends 
to broaden the useful wavelength band. 
The construction of this transformer is 
exactly the same as the air-core trans- 
former except for the introduction of 
the magnetic core. The influence of 
the magnetic circuit in broadening the 
resonance curve is shown by the low, 
broad curve of Figure 1, wherein the 
sharp resonance period of 360 meters 
is not obtained, as is the case when the 
core is removed. While the volume of 
the received signal is reduced to 45 in 
comparison with the 80 obtained when 
the core is removed, the signal volume 
at 300 and 400 meters is increased. 

Receivers that embody transformers 
of the types described above have heen 
operated with a certain degree of suc- 


cess during past years where all of the 
radio broadcasting stations of this coun- 
try were licensed to operate on wave- 
lengths of 360 or 400 meters. Stations 
transmitting at wavelengths greater or 
lower than these values are what may 
be termed beyond the useful amplifica- 
tion wavelength zone of these trans- 
formers. 

As a result of the vast amount of 
interference caused by the six hundred 
American broadcasting stations trans- 
mitting on two wavelengths, the Depart- 
ment of Commerce Radio Conference 
recommended that licenses be issued to 
permit stations to broadcast on vari- 
ous wavelengths between 200 and 600 
meters. Since the recommendations of 
this conference have been put into ef- 
fect an overwhelming number of com- 
plaints have been received where sta- 
tions operating on the higher and lower 
wavelengths could not be received with 
the desired signal strength. The reasons 
for this are apparent when the above 
facts are considered. 

The sharp resonance curve shown in 
Figure 1 represents the amplification 
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at various wavelengths on each side of 
the resonance point with a transformer 
composed of two coupled windings hav- 
ing a definite value of self inductance. 
As the windings are composed of a 
great number of closely associated turns, 
they bring about a high value of dis- 
tributed capacity between the various 
turns of the windings. The effect of 
this combination can be represented by 
a condenser having the same value as 
the distributed capacity and connected 
between the terminals of the coil. 

In the particular instance of the trans- 
former of Figure 1, the inductance and 
capacity of the windings are purposely 
proportioned in the design of the trans- 
former to be resonant at 360 meters, 
thereby enabling the radio concerts to be 
received with the greatest intensity at 
this broadcasting wave. 

Windings designed to have an ap- 
preciable value of distributed capacity 
cannot be included in the class of effi- 
cient inductances as the condensers 
formed between the windings are notori- 
ously inefficient, due to the poor dielec- 
tric properties of the insulation covering 
the wire. A more efficient design may 
be arranged by altering the construction 
of the inductance so as to reduce the 
internal or distributed capacity as far 
as possible and then bring about the 
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resonant condition at 360 meters by tun- 
ing the circuit by means of an efficient 
variable condenser. An arrangement of 
this class is termed “tuned-radio-fre- 
quency amplification,” and represents 
the most efficient form of radio-fre- 
quency amplification available at the 
present time. Not only is the amplitude 
of the received signal increased from 
80 to 100 by the introduction of an 
efficient inductance and condenser, but 
the wavelength range of the system can 
be greatly increased. 

As an example, assume that the con- 
denser and coils were selected so that 
resonance was obtained at 600 meters 
when the condenser was set at 100 de- 
grees, corresponding to its full scale, 
or maximum capacity, position. 

The resonance curve obtained at this 
setting is shown by the right-hand curve 
of Figure 3. This arrangement would 
bring about resonance at 400 meters 
when the condenser was set at 50 de- 
grees, as shown by the middle curve 
of Figure 3. The 300-meter reso- 
nance curve is shown at 20 degrees. 
If resonant at 360 meters, the con- 
denser would be adjusted to a position 
between 30 and 40 degrees where the 
360-meter signals would be received 
with the same intensity as the three 
waves already shown. Here we have a 
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radio-frequency amplifier of practically 
uniform amplitude, that is, amplifica- 
tion with equal intensity at any wave- 
length over the range of the instru- 
ment. The simplicity of construction 
and the ease with which the tuned- 
radio-frequency amplifier is operated 
cannot be overestimated. 

Figure 4 illustrates a receiver of this 
class wherein the inductance consists of 
a special form of basket-woven coil of 
an extremely efficient type used in com- 
bination with a tuning condenser. 

Figure 5 shows the wiring diagram of 
a receiver which uses this type of tuned- 
radio-frequency amplification. 

In. this type of amplifier the con- 
denser plays an important part. Ex- 
perimenters and investigators have ap- 
preciated the technical advantages em- 
bodied in this principle of amplifica- 
tion. However, the popularity of this 
system has been retarded by the dis- 


couraging reports circulated by those 


constructing such an amplifier with con- 
densers having high dielectric losses or 
strong external or stray electric fields. 
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The condenser having the high loss 
reduces the over-all efficiency of the 
device to that of the ordinary trans- 
former and the stray field, prevents the 
proper wavelength adjustment. 

It is claimed at times that there is 
little difference between radio-frequency 
amplification and audio or voice: fre- 
quency amplification except à slight 
increase in the range of the receiver. 

In conclusion it may be stated that 
radio-frequency amplification will not 
materially increase the power or volume 
of strong signals, and that all magnifica- 
tion of power must be accomplished by 
audio-frequency amplification. How- 
ever, the following inherent advantages 
found in radio-frequency amplification 
are most important in the design of an 
efficient radio receiver: 

1—An increase in the receiving range of a 

receiver ; 

2—Amplification without distortion of signals; 

3—Possibilities of employing loop or frame- 

type antennas; 


4—Reduction of the possibilities of inter. 
ference caused by re-radiation when used 
with regenerative receivers. 


Kadel & Herbert 


THE PRINCE OF WALES CONGRATULATES 
AN ENGLISH AMATEUR— 


for his achievement in transmitting and receiving messages from the United States 


on a home-made set. 


The amateur is Cyril Goyder of the Mill High School. 


S. R. Winters 


How Radio Locates Ships at Sea 


By S. R. WINTERS 


HE picture at the top of this page 
explains how a radio operator 
ashore can determine the position of a 
ship at sea more accurately than the 
captain can do it for himself. The 
chart shown is at the central compass- 
control station ashore, connected by land 
wire with each of the radio stations 
that possess a direction finder. The 
strings on the chart pass through holes 
at the positions of these radio stations. 
Suppose that the operator at one of 
these stations hears a ship’s transmitter 
working. The ship may not be calling 
for bearings but the operator listens just 
the same. His radio compass shows 
him the exact direction of the ship from 


He sends this over a land 
wire to the compass-control station 
where the chart is. The man at the 
chart grasps the weight attached to 
the cord representing the compass sta- 
tion, pulls out the cord and puts it on a 
line which represents the ship’s bearing 
from the compass station. Two or 
more other compass stations send sim- 
ilar reports and other strings are ad- 


his station. 


_ justed. Where the strings cross, there 


the ship is. 

Not so long ago a British ship 
hit the New Jersey sand within a 
thousand feet of where a navy com- 
pass man had told the captain she 
would strike. 


449 


BEHIND THE SCENES OF THE STATIC RECORDER 


Figure 1: The motor at the left drives the frequency selector 1 and the variabie 
condenser 4. At the right of center ts seen the local oscillator tube 2, and at 
the extreme right ts the thermocouple 3, and associated circuits. 


Getting Static’s Autograph 


Here is a practical experimenter who goes out looking for static. Not content 
with listening to it, he has developed a scheme for automatically recording both its 
presence and its magnitude. This matter of automatically recording static may have 
a real idea behind it; we had better not, just offhand, award it the blue ribbon for 
useless occupations. Static is one of the things which is constantly “on the air” 
and which is a source of annoyance, not only to the B.C.L., but also to the amateur 
and the radio engineer. May it not be that the best method to pursue in attempting to 
circumvent it is to learn all we can of its variations in intensity from minute to minute 
throughout the various seasons, and from what direction 1t comes and what appear to 
be its causes? From continuous observations, certain deductions can probably be 
drawn regarding (for instance) the times of day and year when long-distance work 
can best be carried out, and the amount of power which would be required to get 
messages through with the degree of certainty required in rendering commercial 
service. The following account of automatic recording of static is written by Dr. 
Austin Bailey, of The American Telephone and Telegraph Company laboratories: 


By AUSTIN BAILEY 


HE origin of static and its wave 
form have considerable scientific 
importance. Some work along this line 
has been done by European experiment- 
ers. However, the thing of most im- 
mediate importance in radio-communica- 
tion engineering is an accurate, quanti- 
tative method for the measurement of 
radio noise. 
In our work on measuring radio noise, 
there have been developed several meth- 
ods of determining the noise level in 
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the ether which involves the use of the 
human ear. 3 
These methods, while very useful, re- 
quire that someone take the readings, 
and in order to obtain any considerable 
amount of continuous data, the observa- 
tions become decidedly tiresome. In 


addition to this there is the personal 


element which introduces considerable 
variation in the observations—depending 
upon the individual who is obtaining the 
data. For these reasons we have thought 


GETTING STATIC’S AUTOGRAPIHI 


it worth while to develop an automatic 
means of taking and recording readings 
of the static noise level by means of some 
instrument which could run continuously 
twenty-four hours a day, every day in 
the year, and which would require only 
occasional attention. 

The way in which this ts done is really 
simple, although it does require some 
special apparatus. 

The radio noise is picked up on a loop 
antenna and passed into a radio- fre- 
quency amplifier. The output of this 
amplifier passes through a transformer 
into the heating element of a thermo- 
couple. The D. C. output of the ther- 
mocouple operates a recording galvan- 
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ometer of ordinary type, which gives a 
continuous record of the variations in 
the current which heats the thermocouple. 
A picture of this radio appliance is shown 
in Figure 2. | 

This is really quite simple, and it is 
only necessary to obtain a quantitative 
value which will correspond to a given 
deflection on the recorder. This is ac- 
complished by introducing into the loop 
a comparison signal from a local oscil- 
lator of the same frequency as that of 
the radio noise, and by measuring the 
value of this input and recording the 
corresponding output. In this outfit the 
calibration is completely made without 
the attention of an operator. The auto- 
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A VIEW OF THE STATIC STATION 


FIGURE 2: 


The large loop 1, 1s supported by a base which also contains the re- 


sistance box 8. The rest of the apparatus is bunched together; 3 ts the automatic 
recorder, 2 and 4 are the amplifiers, 5 ts the “B” battery box, 6 ts the tnstrument 
shown in Figure 1 and 7 is the storage battery. 
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matic calibration is shown on the right 
of the sample record for August 26, 1923 
(Figure 3). 


Starting at the right-hand side of the 


chart at 6 A. M. the observer sees a 
record of static until about 6:20 a.m. 
Suddenly the recording mechanism closes 
a circuit that starts a motor. The motor 
then operates a contactor switch which 
closes the filament circuit of the local- 
signal input oscillator, decreases the am- 
plification of the outfit by a fixed amount, 
and connects the galvanometer so that 
for three minutes it records the value of 
the local signal which is put into the 
loop. At the end of this time the gal- 
vanometer is again connected in its nor- 
mal position so that it records the output 
of the amplifier. 

A variable air condenser is rotated 
slowly by the motor so that it changes 
the frequency of the oscillator, insuring 
that the local signal is exactly in tune 
with the loop. The record of this part 
of the calibration appears as a resonance 
curve on the chart under the heading 
“output.” 

Following this resonance curve, the 
contactor switch closes a relay which 
“short circuits“ the input of the ampli- 
fier, and for two minutes records only 
the zero correction on the galvanometer. 
This is shown on the record under the 
heading “‘set-notse.’ At the end of this 
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period, the set is restored to its original 
condition and the recording of static con- 
tinues. 

One of the interesting derai: which 
was observed almost immediately upon 
placing this outfit in operation was the 
abrupt change in the value of the static 
which occurs at sunrise. 

Practically any operator will tell you 
that if you listen around the sunrise 
period you will notice this change, but 
one would never expect it to have so 
great a magnitude as the change shown 
on the sample chart given in Figure 4 
for April 13, 1923. Here you will notice 
that just before sunrise there is an in- 
crease in the amount of radio noise or 
static. As the day breaks, this noise 
starts to diminish rapidly and reaches a 
minimum shortly after sunrise. 

This change in static occurs every 
morning regularly at sunrise and does 
not depend upon weather conditions. 
With the receiving loop placed in the 
east and west direction this change is 
most pronounced and probably the reason 
for this is the fact that some rather sud- 
den change in transmission occurs be- 
tween dark and daylight. As the earth 
revolves on its axis, the sun is shining 
on one side while the other is in com- 
plete darkness. This gives rise to a 
shadow wall that separates day and night. 
For radio waves—and static comes under 
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AN AUTOMATIC CHART RECORD OF STATIC 


Ficure 3: 


The small dotted curve is a record of the strength of static received 


by the automatic station for the early morning hours of August 26, 1923. 


GETTING STATIC’S AUTOGRAPH 
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Aprii 43,1923 


NOTE THE SHARP DECREASE IN STATIC AFTER SUNRISE 


Ficure 4: 


This is the same kind of a chart as shown in Figure 3, except that 


the time period in this case covers the early hours of April 13, 1923. The changes 
in the strength of static before and after sunrise are well shown. 


this heading—this shadow wall appears 
to act as a giant reflector or refractor. 

Now, as practically all of the static 
received on the eastern coast of the 
United States originates in the south- 
west, one may see that as the shadow 
wall passes the station, it appears to re- 
flect or refract the static waves from the 
southwest and acts as a shield and greatly 
reduces the static. 

Often other sources of interference 
besides static are present; when they are 
strong enough and lie within the narrow 
band of frequency on which the loop 
receives, they will, of course, be shown 
on the record. Occasionally a transmit- 
ting station of considerable power will 
suddenly come on and will give quite a 
deflection. Such a place is shown at A 
on the chart in Figure 3 for August 26, 
1923. Station 2XS located at Rocky 
Point, L. I., which transmitted telephone 


conversation to London last January and 
has since been used for testing pur- 
poses, came on,“ and because it 
was so much stronger than the static, 
had the effect of completely mask- 
ing it. 

Of course, in using results obtained on 
a recorder, a great deal of care must be 
taken to interpret the records correctly, 
otherwise erroneous ideas will be ob- 
tained. 

Static, which to so many is a constant 
source of annoyance, has become for a 
few persons a very interesting pheno- 
menon and one which deserves a great 
deal of study regarding its magnitude, 
its causes and its origin. The records 
thus far taken tell very little about the 
real origin of static but they do give very 
interesting results regarding its magni- 
tude and from what localities it seems 
to come. 


How to Use Your Radio Set on Your Vacation 


THE rapid strides that are being made in eliminating the old static bugaboo 
promise to give radio a far bigger vogue among the fans this summer than 


ever before. 


In the coming issue of PoPULAR Rapio—for Jume—will appear 


the first of a series of articles that will describe in detail just how to use 
a radio receiver on your motor car and on vour pleasure boat, and how to 
install it in your summer camp. 


SAND TESTS ON TWO GOOD TELEPHONE DIAPHRAGMS 
The diaphragm at the left ts vibrating as a whole, causing the sand grains to collect 


in a uniform ring around the magnet poles. 
parts, with most of the sand collected on the line between them. 


The one at the right is vibrating in two 
So long as the 


sand makes a symmetrical pattern like either of these the receiver is behaving 
properly. 


How to Test Telephone Receivers 
WITH GRAINS OF COMMON SAND 


At a meeting of the Royal Society in London last year, Prof. MacGregor- 
Morris of East London College, exhibited an ingenious device for making 


the vibrations of a telephone diaphragm visible to the eye. 


The sand 


figures that show the vibrations appear in less than a second after the sand 
is sprinkled on the diaphragm, this being only a small fraction of the time 
i needed for any other testing method. 


By PROF. J. T. MacGREGOR-MORRIS, M. I. E. E. 


„ three years ago, during the 
course of an examination of the 
properties of the so-called “humming” 
or “howling” telephone, Professor E. 
Mallett and the author had occasion to 
determine the various modes in which a 
standard 60-ohm telephone-receiver dia- 
phragm was vibrating. 

It was thought that a convenient 
method of investigating the matter 
would be to use the well-known method 
invented over a hundred years ago by 
the Prussian physicist, Chaldni; it con- 
sists in sprinkling sand on a vibrating 
plate in order to determine the position 


and form of the nodal lines. 

With this object in view the ebonite 
cap of the telephone receiver was bored 
out so that a much larger portion of the 
metal diaphragm was exposed to view, 
but so that enough of the cap was left 
to enable the diaphragm to be gripped 
as firmly as ever. The receiver was 
clamped in a stand so that the plane 
of the diaphragm was horizontal and 
faced upward. 

The receiver was then connected in 
circuit with an ordinary vacuum-tube 
oscillator, so that by varying the elec- 
trical capacity in the oscillator circuit 
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HOW TO TEST TELEPHONE RECEIVERS 


the receiver diaphragm could be forced 
to oscillate at any desired frequency 
from 500 cycles a second up to one 
which was well above the limit of hu- 
man hearing. 

If now, some fine dry sand be lightly 
sprinkled over the diaphragm, any char- 
acteristic mode of vibration, if present, 
will at once be rendered apparent by the 
figure in which the sand grains arrange 
themselves. On varying the frequency 
of the oscillating tube circuit certain 
sand figures spring into existence with 
almost surprising sharpness as soon as 
the frequency imposed by the oscillator 
corresponds exactly with the natural fre- 
quency of the diaphragm. 

At least twelve different figures have 
been obtained in this way, each corre- 
sponding to a different manner of vibra- 
tion of the diaphragm. Two of these 
figures are reproduced in the accom- 
panying illustrations showing the sand 
arranged, respectively, in a line and in a 
circle. 

This method of testing by means of 
an oscillator and sand figures enables a 
rapid check to be made of the correct- 
ness of adjustment of the working parts 
of a receiver. As evidence of this state- 
ment there is reproduced herewith a 
third figure showing a great lack of 
symmetry in the arrangement of the 
sand and, therefore, in the vibration of 
the diaphragm. This lack of symmetry 
is due, probably, to the distances of the 
pole pieces from the diaphragm being 
unequal. 

As experience is gained with this 
method it is probable that the usual 
opening of the telephone ear-cap will 
prove to be sufficient to allow of a sand 
figure being obtained and judged for 
symmetry. If so, it will be possible to 
test receivers without enlarging the 
opening in the ebonite ring. 

It will be clear that for the character- 
istic frequencies at which the diaphragm 
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IMPERFECT RECEIVER 


AN 
The unsymmetrical arrangement of the sand 
shows that the receiver ts not working correct- 
ly. Probably the poles of the magnet are im- 
properly adjusted so that one is farther from 

the diaphragm than is the other. 
tends to vibrate naturally, a definite 
amount of electric energy supplied to 
the receiver will result in a more pow- 
erful response of the receiver diaphragm 
to these particular notes than for fre- 
quencies far removed from them. 

In music it is well known that the 
quality of a note produced by different 
musical instruments of the same pitch 
depends on the relative intensities of the 
various harmonics constituting that note. 
Bearing this in mind, we see that any 
undue emphasis upon one or more of 
the constituent harmonics of a note will 
distort the character of the note. A 
particular telephone diaphragm may eas- 
ily alter the quality of a particular 
note so that the instrument which pro- 
duced the note may be entirely un- 
recognizable. 

There are many other causes of dis- 
tortion of sounds by telephone receivers 
and their circuits, but this is one of the 
more important and is easily tested by 
sand figures in the simple way here de- 
scribed. 


q “Will radio haul our trains?” See POPULAR RADIO for June. 
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AN 80,000-VOLT CIGAR LIGHTER 
This novel “use” for high-voltage electricity is devised by Mr. S. N. Baruch of 
New York. The current used is of high frequency as well as high voltage; that 
ts why there is no danger to the experimenter. 


WHAT CAN WE DO WITH 


3,000,000 VOLTS? 


The greatest scientific mystery of this decade is the relation 

between ether waves and matter. What is the electron? 

How are radio waves produced and how do they affect 

electrons and atoms? What is the ether? One of the most 

promising ways of attacking these problems 1s by high-voltage 
electricity. 


By THOMAS ELWAY 


CIENCE has found a new tool, a 

new weapon to 
complete conquest of the forces of 
nature. It is the availability of electric 
voltages measured in millions instead 
of in thousands—voltages hundreds of 
times greater than the scientists of even 


assist the more 


twenty years ago would have dreamed 
of being able to control and to use. 
Nor are these tremendous voltages 
mere scientific toys. Although the pro- 
duction in the laboratory of potentials 
up to 2,000,000 volts is less than two 
years old, it has resulted already in the 
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WHAT CAN WE DO WITH 3,000,000 VOLTS? 


acquisition of experimental data of the 
greatest value to the design of electrical 
machinery and to other problems of 
electrical engineering, including the de- 
sign of antenna. systems for high-pow- 
ered radio stations. 

It 1s probable, scientists believe, that 
the application of these high voltages 
to the problems of physics will result 
within a year or two in still more 
fundamental advances. We may get 
clues to the real nature of matter and 
electricity; to the fundamental radio 
problem of what constitutes the dis- 
turbances in space that we call ether 
waves; perhaps even to that most in- 
teresting of all scientific problems, the 
problem of the nature of life! 

What has been accomplished so far 
is scarcely more than the mere pro- 
duction of the high-voltage charges. 
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A potential of 1,000,000 volts was at- 
tained for the first time nearly ten years 
ago, but it was difficult to control with 
the apparatus then available and was 
little used. Within the past three years 
interest in high-voltage work has re— 
vived. A potential of 1,000,000 volts 
was generated again by two of the 
larger engineering laboratories, that of 
the General Electric Company and that 
of the Westinghouse Company. The 
latter company succeeded in building a 
single transformer capable of producing 
this potential. Simultaneously the Pitts- 
field laboratory of the General Electric 
Company passed the million-volt figure 
and produced discharges at the tremen- 
dous potential of 2,000,000 volts, some 
of them, perhaps, even more than this. 

Out in California the Southern Cali- 
fornia Edison Company is finishing the 
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A MILLION-VOLT ARC TRIES THE QUALITY OF INSULATORS 
In this experimental laboratory at Freiburg. Germany, new designs and materials 


for electric insulators are tested with a potential of 1,000,000 volts. 


The figure 


of the man (inside the white circle) indicates the size of the arc. 


458 


construction of a millions volt experi- 
mental laboratory at Pasadena and the 
California Institute of Technology. 
jointly with the great astronomical ob— 
servatory at Mount Wilson, has as- 
sembled, to work in this laboratory, 
probably the most distinguished group 
of physicists and chemists ever gathered 
under the roofs of a single institution. 
Here in Pasadena there will begin this 
year the most comprehensive attack ever 
attempted on the problems of matter, 
of energy and of ether waves. Together 
with the million-volt weapon that they 
are preparing, the California scientists 
will have the best apparatus and the 
most highly trained assistants that 
science can suggest. No one can pre— 
dict what they may not do. The news 
from Pasadena in the next two years 
may easily prove to be the most impor- 
tant news in the world. 

The 2,000,000-volt potential that is 
already an accomplished fact, the 3,000- 
000 volts or more that we can have, 
probably, at any time that we can afford 
the money for the necessary apparatus, 
bring us close to the natural high-voltage 
discharges that we call lightning. We 
are surpassing Benjamin Franklin and 
the famous kite. We not only tap the 
lightning: we makc it. 

Just what the real voltage of lightning 
is, is still something of a mystery. The 
scientists of the General Electric Com- 
pany, as a result of their experiments 
on the duplication of lightning effecis 
on small scale laboratory models, esti- 
mate an average potential of some 50,- 
000.000 volts for a good sized flash. 
An English investigator, Professor 
C. T. K. Wilson, believes in much 
higher figures, reaching even to 1,000,- 
000,000 volts. 

On the other hand, Professor Harris 
J. Ryan of Stanford University reaches 
much lower estimates. He has found 
by experiment that the length of a 
spark produced by a certain voltage 
increases tremendously with the high 
voltages. Although moderate voltages 


POPULAR RADIO 


give sparks of only about one inch of 
length for each 10,000 volts, 3,000,000 
volts would give, Professor Ryan thinks, 
a spark eighteen miles long. It seems 
to him, therefore, that natural lightning 
may be between 2,000,000 and 3,000,000 
volts, quite within the range of the 
potentials now becoming available in the 
laboratory. 

Whoever may prove to be right in 
this argument, whether lightning has 
the two or three million-volt value of 
Professor Ryan or the fifty million volts 
or more demanded by the other engi- 
neers, it is obvious that our laboratory 
resources begin to approach it. The 
late Dr. Steinmetz was able to blow up 
pieces of trees and to destroy toy vil- 
lages with his artificial bolts. More im- 
portant practically, it has been possible 
to use these available voltages to test 
insulators, to study the behavior of 
dielectric materials exposed to very high 
potentials, to study the electric surges in 
power lines induced by lightning flashes 
and to investigate many similar prob- 
lems of power-line engineering. 

It has been possible, too, to apply 
some of the facts learned to the prob- 
lem of protecting large radio antenna 
systems from lightning bolts and from 
the induced surges caused by lightning. 
When the experiments are a little more 
complete it will probably be possible to 
generate artificial static and to study in 
this way the real nature and control of 
the radio disturbances caused by light- 
ning and by other sources of atmos- 
pheries. 

But the most fruit ful field for high- 
voltage research is likely to be found, I 
believe, in the fundamental problems of 
physics. One of the striking things 
about physical science in the past thirty 
years is the way in which it has pushed 
its investigations of the behavior of 
matter into conditions of temperature, 
pressure and the like not naturally avail- 
able on earth and never before attainable 
here. 

Over a hundred years ago, for ex- 
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HOW HIGH-VOLTAGE ELECTRICITY AIDS THE SICK 


This apparatus, in the Institute of Radium in Paris, uses a potential of 100,000 to 
250,000 volts to produce the extremely powerful X rays used in the treatment of 
cancer and other diseases. 


ample, when the first thermometers were 
being constructed, it was believed that 
the highest temperature attainable was 
that of a charcoal fire and that the 
lowest degree of cold was that of a 
cold winter in the north of Europe. 
The zero point of the Fahrenheit scale 
was set at this lowest air temperature 
and it was thought that “below zero” 
temperatures were impossible. 


But science has now made available 
to the laboratory worker temperatures 
tremendously beyond this range in both 
directions. Electric furnaces produce 
temperatures up to 5,500 or 6,000 de- 
grees Fahrenheit, more than twice as 
hot as the hottest charcoal fire. And 
the development of liquid air, liquid 
hydrogen and liquid helium has given 
us low temperatures reaching to 455 de- 
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Habirshaw Electric Cable Co. 


TESTING CABLES WITH HIGH-VOLTAGE CURRENTS 


One of the main practical uses of very high voltages, at present, is in testing electric 


cables before they leave the factory. 


Possible faults in insulation can be discovered 


and corrected before the cable ts laid. 


grees below zero, Fahrenheit, within 
three or four degrees of the theoretical 
absolute zero of temperature at which 
all heat is supposed to disappear. 

An instance of the importance of such 
extreme temperatures to science is the 
discovery that at the lowest degrees of 
cold the electric resistance of metals 
becomes almost nothing. If we could 
cool off a copper wire to the temper- 
ature of liquid helium and keep it from 
warming up again, we could send mil- 
lions of kilowatts of electric power 
through it without burning it out and 
with only an infinitesimal loss of the 


electric energy. Of course, we cannot 
do this practically, at least not yet. But 
the facts about electric conductivity at 
very low temperatures have important 
bearings on the theories of electric 
conductivity in general and will result. 
we may be sure, in some kind of prac- 
tical utility to electrical engineering. 
The new high temperatures have been 
most useful also. Modern knowledge 
of alloys is largely due to lhigh-tem- 
perature work, as is the knowledge that 
resulted in the discovery of ductile 
tungsten and the perfection of the tung— 
sten filament for electric lamps and 
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for radio vacuum tubes. If modern 
science had not had available to it 
temperatures hotter than the charcoal fire 
of the ancient alchemists there would be 
no tungsten wire nowadays and no radio. 
The significance of all this for the 
possible utility of high-potential elec- 
tricity is that these high voltages will 
permit us still further to extend the 
range of conditions that we can realize 
in the laboratory and to which we can 
expose materials in order to study their 
properties and behavior. For example, 
the highest temperatures ever attained 
on earth have been reached quite re— 
cently by sending a high-voltage electric 
discharge suddenly through a tiny metal 
wire. The wire, of course, burns up. 
In doing so it is supposed to reach, for 
an instant, a temperature in the neigh- 
borhood of 50,000 degrees lahrenheit. 
This is a higher temperature, even, 
than that of the surface of the sun. 
It probably does some very serious 
things to the constitution of the atoms 
of matter. Two Chicago scientists have 
announced, indeed, that by exploding in 
this way some very thin wires of tung- 
sten they think that they have suc- 
ceeded in decomposing some of the 
atoms of tungsten and transmuting them 
into other kinds of atoms, notably into 
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atoms of helium. This experiment lacks 
confirmation by other workers but the 
result is by no means an impossible one. 
If the problem of artificial transmuta- 
tion of the elements ever is solved, as 
we feel sure it soon will be, it is very 
likely to be accomplished in some such 
way as this, by the application of very 
high temperatures and very high volt- 


ages, in combination, to the atoms of 
matter. 
It is believed. indeed, that exactly 


this sort of thing is going on all the 
time in the interior of the brighter stars. 
The temperature at the center of such 
stars probably exceeds a million degrees. 
The electric potentials may be equally 
tremendous, The ordinary earthly ele- 
ments, astronomers believe, cannot exist 
under these conditions. Tron and gold 
and oxygen and all such -elements will 
be decomposed into simpler ones. The 
spectroscope indicates that this is the 
case and it is probable that the scientists 
out at Pasadena will be proving it 
directly before long by duplicating here 
in an earthly laboratory the conditions 
which exist, we believe, off there mil— 
lions of millions of miles away in the 
heart of a flaming star. 

A distinguished scientist told me not 
long ago that there were, in his opinion, 
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Five Mysteries That High-voltage 
Electricity May Help to Solve— 
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What is the electron? 

What is magnetism? 

What is the origin of gravitation? 

What is ether the supposed medium that carries 


the electromagnetic waves of light and of radio? 


5. What is it that enables living matter to keep alive 
and to reproduce itself? 
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five fundamental scientific mysteries: 

First was the mystery of what the 
electron is. 

Second was the mystery of mag- 
netism. 

Third was the problem of the origin 
of gravitation. 

Fourth was the great mystery of the 
ether, the question as to what it is that 
carries the electro-magnetic waves of 
light and of radio. 

Fifth was the mystery of life, of how 
living matter is able to keep alive and 
reproduce itself. 

The solution of any one of these 
mysteries might be of incalculable bene- 
fit to mankind and it is not likely that 
we will solve any of them by studying 
electrons or magnets or anything else 
under the ordinary conditions that exist 
on the surface of the earth. We must 
place our atoms and electrons and our 
living cells under unusual conditions. 
We must see what happens to them 
when they are 100,000 degrees hot, or 
when they are charged to a potential 
of three or four million volts. It is 
stress that brings out the qualities of 
atoms, as of people. Cook them, freeze 
them, compress them, electrify them, 
and we will find out what they are. 

It is in investigations like these that 
we will find, I believe, the greatest value 
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of our new 2,000,000-volt or 3,000,000- 
volt tool. It will help us to pry open 
the deep secrets of the universe. 

But it may have some direct practical 
utility as well. There is already in 
service a 220,000-volt line for trans- 
mitting electric power. A 1,000,000-volt 
line is possible and may arrive before 
long. Mr. F. W. Peek, Jr., has calcu- 
lated what such a line would have to 
be like. The towers would be 157 feet 
tall and the arms carrying the con- 
ductors would be nearly 50 feet from 
side to side. The conductors them- 
selves would not be wires as in present 
transmission lines but would be hollow 
copper tubes 61% inches in diameter. 
They would hang on a string of por- 
celain insulators more than fifteen feet 
long. 

Such a line would carry 3,000,000 
kilowatts a thousand miles with only 
12 percent loss. No one is planning 
such a line now but it is only a few 
years since 200,000 volts was considered 
to be impossible and now it is a fact. 
A few years more and even a million 
volts may be a commonplace. And 
whether this happens or not, the use of 
these high voltages in laboratory work 
is very sure, I believe, to open to us 
some of the deepest secrets of Nature. 
Watch the news from Pasadena! 
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AN AMATEUR’S RECEIVER THAT SPANS THE CONTINENT 


This sct employs only one step of tuned radio-frequency amplification, but it enables 
its builder, Harold Herbert of New York, to listen in on California. 
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SINGLE-CIRCUIT CRYSTAL SET 
Cost of parts: Not more than $18.00. Construction: Very simple to make.* 
Approximate range: 15 miles. 


Selectivity: Fair. 


Operation: Simple. The antenna circuit is Outstanding feature: A good, inexpensive set 


tuned by both the condenser and the vari- for the city dweller who is content to 
ometer. The closed circuit is controlled listen to local programs with the head- 
phones. 


by the variometer. 
*(See Popurar Ranio, December, 1922, page 292, for details of operation.) 


100 BEST HOOK-UPS 


INSTALLMENT NO, 6 


N this series of hook-ups is being published—for the special benefit of 

the radio novice who is undecided as to just what circuit he wants— 
100 of the best radio receiving and amateur transmitting circuits, each 
thoroughly tested. The approximate ranges given here are averages 
based on actual records made with sets throughout the country. During 
the summer the actual ranges may fall to 50 percent of the value given, 
while in the winter, in the best of conditions, the actual ranges may exceed 
the values given by as much as 500 percent. All of these circuits have been 
described in previous issues of PorpuLar RADIO. 
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0005 MFD. 
~ CONDENSER 


SROUND 
Cost of parts: Not more than $22.00. 


Selectivity: Only fair. (This modification is a 
little more selective than the one shown 
on page 50 of the January issue.) 

Operation: Simple. The variometer and one 
of the variable condensers tune the an- 
tenna, and the variometer and the other 
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SINGLE-CIRCUIT NON-REGENERATIVE SET 


variable condenser control the grid-circuli 
tuning. 

Construction: Not complicated.* 

Approximate range: 100 miles. 

Outstanding feature: A non-re-radiating, single- 
ae receiver for reception of local sig- 
nals. 


*(See Popucar Rapio, January, 1923, page 59, for constructional details.) 
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(ost of parts: Not more than $25.00. 

Selectivity: Fair. 

Operation: The extra circuit, comprising the 
condenser VC2 and the coil LI, gives a 
much better control of regeneration than 
in the conventional circuit. 

Construction: Just an ordinary acquaintance 
with tools and some ability in wiring up 
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THE 4-CIRCUIT PRINCIPLE ADDED 
TO THE SINGLE-CIRCUIT SET 


the circuit is necessary.* 

Approximate range: 500 miles. 

Outstanding feature: The added circuit will 
give stability to the control of regeneration 
so that the circuit will not burst into oscil- 
lation and cause a violent disturbance in 
neighbors’ receivers. 


"(See PorulAR Rapio, October, 1923, page 325, for constructional details.) 
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A SIMPLIFIED REFLEX 


Cost of parts: Not more than $24.00. 
Selectivity: Only fair. 
Operation: Extremely simple. 
Construction: Easy.* 
C, Cp C Approximate range: 800 miles. 
Outstanding feature: No audio- frequency am— 


plify:ng trans former is used. 
. (Cee Porurar Rapio, January, 1924, page 81, for constructional details.) 
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ONE STAGE OF RADIO-FREQUENCY AMPLIFICATION ADDED TO A 
STRAIGHT AUDION CIRCUIT 
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Cost of parts: Not more than $28.00. Outstanding feature: This is a good circu't 
Selectivity: Good. for the man who already has a simple 
Operation: Not difficult. vacuum-tube circuit and wishes to make it 
Construction: Nothing especially complicated.* more sensitive. 


4pproximate range: 500 miles. 
(Cee Porurar Rapio, June, 1923, page 471, for constructional details.) 
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A; B; 224V 
A DUPLEX REGENERATIVE RECEIVER 


* 


Cost of parts: Not more than $55.00. the circuit is necessary.* 

Selectivity: Very good. Approximate range: 500 miles. 

Operation: A few weeks’ practice will suffice Outstanding features: Sharp tuning, and the 
to enable efficient tuning of both parts of fact that the set will bring in two programs 
the set. | (on different wavelengths) at the same 

Construction: Just an ordinary acquaintance time on two pairs of telephones. 


with tools and some ability in wiring up 
*(See Poputar Rapio, January, 1924, page 96, for constructional details.) 
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A SIMPLE AUDION CIRCUIT WITH TWO STAGES OF 
AUDIO-FREQUENCY AMPLIFICATION 
Cost of parts: Not more than $40.00. Approximate range: 300 miles. 
Selectivity: Fairly good. Outstanding feature: The set will bring in any 
Operation: Easy to operate. signals, with great clarity, as long as they 
Construction: Simple.“ are strong enough to operate the detector. 


*(See Popucar Rapto, Afarch, 1923, pages 232-233, for constructional details.) 
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A REGENERATIVE SET FOR RECEPTION WITH A GROUND ONLY 


Cost of parts: Not more than 923.00. Approximate range: 25 miles. 

Selectsvity: Excellent. Outstanding feature: This is a good type of 

Operation: Easy to tune. There are only two receiver for local reception where the con- 
controls, the variable condenser for wave- ditions make impossible the erection of an 
length, and the variometer for regeneration. outside antenna. 


Construction: Very simple to make.* 
*(See Porputar Rapio, November, 1923, page 372, for details.) 
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A RESISTANCE-COUPLED SUPER-HETERODYNE WITH TWO STAGES OF 
AUDIO-FREQUENCY AMPLIFICATION 


Cost of parts: Not more than $80.00. master.* 


Selectivity: Excellent. Approximate range: 3,000 miles. 
Operation: Difficult. Outstanding feature: This set combines sensi- 
Construction: A very complicated circuit to tivity with great selectivity. 


*(See Porurar Rapio, June, 1923, pages 468-469, for constructional details.) 
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HER ANTENNA PROVED TO BE A LIFE-LINE 


The Newport, schoolship of the New York State Nautical Training School, kept 
in such close communication with the broadcast weather reports that she was just 
able to keep outside the fringe of a tropical hurricane. 


How Radio Saved a Sailing Ship 


A true adventure of the only large vessel of its 
kind that is equipped with receiving apparatus. 


By ARMSTRONG PERRY 


HE only sailing ship in the world 

equipped with radio is probably the 
Newport, the schoolship of the New York 
State Nautical Training School. And 
last summer when the Newport made her 
practice cruise across the Atlantic and 
back she was altogether a sailing ship, 
for her auxiliary steam plant was out of 
commission, 

Nevertheless, Mr. Albert Bombe, who 
sailed with her as radio operator, kept his 
radio in commission with the help of 
storage batteries and other expedients. 
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Not many voyages in recent years have 
necessitated so much ingenuity in adapt- 
ing radio to unusual conditions. And in 
few voyages, if any, has radio rendered 
so vital a practical service to the ship. On 
her return trip the Newport encountered 
the fringe of a tropical hurricane. She 
had no steam power with which to run 
away and it might have gone ill with her 
had she experienced the full force of the 
storm. 

But Mr. Bombe's radio was able to 
pick up frequent bulletins of the storm's 


HOW RADIO SAVED A SAILING SHIP 


progress and the captain was able to use 
this information in dodging the danger. 

The use of radio on a sailing ship in- 
volves many unusual conditions. The 
wires cannot be protected from the wear 
and tear by men and gear, as they can 
on a steamship. Operator Bombe’s first 
two days aboard were occupied entirely in 
repairing defective insulation and in re- 
moving short circuits where accidents due 
to these causes had damaged the wiring. 

Then when he was ready to open up 
with his transmitter, he discovered that 
the officers were using the lead-in as a 
clothes line because it happened to run 
through their quarters. This interfered 
with both transmission and reception. 

One day an engineer touched the lead- 
in while the transmitter was working and 
was severely burned. Another day a 
leaky spark-gap nearly burned up the 
whole set. 

Besides being responsible for the radio 
work, Bombe issued a daily newspaper 
filled with items caught from the air. He 
also served as librarian and general con- 
sulting scientist. When the navigator ob- 
served, one day, an unusual deflection of 
the compass, Bombe showed him a pas- 
sage in a Life of Columbus stating that 
the discoverer of America had noted a 
similar phenomenon when his ships were 


THE SMALLEST 
5-TUBE SET IN 
THE WORLD? 


Its maker, Sidney Kasindorf 
of New York, thinks that 
it is. It consists of two 
stages of radio frequency, 
detector and two stages of 
audio frequency, and oper- 
ates a loudspeaker on a 


small loop antenna, : 
Kadel and Herbert 
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in approximately the same position in 
the ocean. 

The Newport touched at only one port 
in Europe, Teneriffe in the Canary Is- 
lands, then she started homeward. While 
nearing the American coast, Bombe picked 
up the hurricane warning. 

The storm was headed up from the 
Bahamas. The captain knew that all he 
could do was to play a dodging game. For 
a week it was up to Operator Bombe to 
get news, somehow, of the progress of 
the storm and of weather conditions in 
other quarters. One error in copying 
latitude or longitude might mean ship- 
wreck. 

The static was terrific and Bombe had 
great difficulty in copying the warnings. 
Sometimes the ship had to run far off her 
course in order to escape an extension 
of the tempest. Sometimes she set all 
sails and trusted to speed and luck in 
crossing the path of a storm she could 
not avoid. 

Good navigation and good fortune— 
plus radio—brought the schoolship home 
eventually, undamaged and with all hands 
in good health and spirits. 

The ocean graveyard that received so 
many luckless sailing ships in the old days 
when there was no radio, had been 
cheated for once. 


These are all the tools 
you will need— 


By means of a ruler and a pencil and the table on the opposite page the amateur who 

builds his own apparatus may calculate in an instant the design for a rheostat that 

will have a pre-determined resistance, or find out the resistance of a rheostat that 
is already built. 
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A MEASUREMENT CHART 


FOR USE IN DESIGNING A RHEOSTAT 


ARTICLE NO. 8 


The previous articles contain charts For Determining the Constants of 
Radio Circuits and Calculating Capacities of Condensers in Series. in 
February, 1923; For Determining the Dimensions of Your Coil, in March, 
1923; For Dete rmining the Capacity of a Condenser, in May, 1923; For 
Determining the Capacity of Your Antenna, in July, 1923, and For Deter- 
mining the Constants of a Loop Antenna, in August, 1923; For Use in 
Designing a Transformer, in March, 1924; For Determinin the Maximum 
Capacity of a Variable Condenser, in April, 1924 


By RAOUL J. HOFFMAN, A. M. E. 


ATERIALS used for transmission 

and distribution of electric energy 

are conductors, which have a certain re- 

sistance. This resistance is measured in 

ohms. The resistance of a wire is in- 

versely proportional to the cross-section 

of the wire; that is, the thinner the wire, 
the higher is the resistance. 

The standard thicknesses for wires, in 

electrical engineering, follows the B. & 


S. wire gauge and most handbooks have 
reference tables for the resistance of a 
standard length of wire. 

Copper has almost the lowest resist- 
ance of any of the conductive materials. 
Assuming the resistance for copper as a 
unit, we can find the resistance for vari- 
ous materials by multiplying the resist- 
ance of copper by the following figures. 
if the same length and thickness is taken. 
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A MEASUREMENT CHART 


DIAMETER WIRE LENGTH RESISTANCE 
ar 8+5 OF IN OHMS = HUMBER 
COIL 6 AUGE WIRE FOR OF 
u. TURNS 
02 z 
i 40 — J 
03 8 
38 z 
.04 
05 l 2 
LL 36 3 
08 
10 34 2 $ 
32 3 
4 
5 
6 
8 


HOW THE RESISTANCE CHART IS USED 
You must first determine the diameter of the coil upon which vou are to wind the 
resistance wire, Then you should decide what see of wire von want to use. The 
chart will give you the resistance of the wire and the number of turns you should 
wind on to get any specified resistance. The article tells you how to do tt. 
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Si tnr ira aE by 94 
/ nsiet “ 1.00 
Aluminumnmnmnmnmnmnmdmdm “ 17 
German Silver by about 20 
Monel Metal ..............-. by 26 
Mercury (quicksilver) ...... “ 53 
Nichrome Alloy ............ “ 68 


A rheostat is a device for controlling 
the resistance of a circuit. The rheostat 
plays a large role in most electrical cir- 
cuits; especially in radio work. For 
standard material German silver or 
nichrome wire is used and wound into 
the shape of a coil. 

The method of calculating the resist- 
ance of a rheostat is simplified by the 
use of the chart illustrated on the pre- 
ceding page. 

To find the resistance of a No. 18 


Internat onai 


POPULAR RADIO 


wire, 12 feet long, connect 18 on scale 
No. 4 with 12 on scale No. 3 and read. 
for copper, on scale No. 5. The result is 
.09 ohms. For nichrome, on scale No. 6. 
the result would be 6.2 ohms. 

To calculate the resistance of a coil 
rheostat half an inch in diameter, having 
90 turns, made of No. 18 B. & S. 
nichrome wire, connect .5 on scale No. | 
with 90 on scale No. 2 intersecting the 
reference line on scale No. 3, giving a 
total length of 12 feet. 

Then connect the intersecting point on 
scale No. 3 with 18 on scale No. 4 and 
read the resulting resistance of 6.2 ohms 
on scale No. 6. 

This table will help you greatly in the 
design of special rheostats of various re- 
sistances. 


A RADIO FIRST-AID STATION ON SKIIS 


In the winter sports regions of Germany, where accidents sometimes occur and the 

services of a doctor are required, a novel radio equipment has been devised for sum- 

moning aid. The apparatus consists (as shown above) of a miniature recerving a 
sending set that is attached to the person of the doctor. 
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INTERFERENCE FROM BRUSHES ON ELECTRIC TRAINS 
The brushes on the elevated trains produce sparking which really is very trouble- 
some. This sparking will make your loudspeaker respond with a ripping sound 
something like static each time a train starts up. 


Where Interference 
Comes From 


Radio amateurs who live in the suburbs of a city are troubled 
by a peculiar kind of interference in receiving. This trouble 
manifests itself in a loud, scratchy, humming sound which 
drowns out reception and lasts for periods ranging from 
two or three seconds to several minutes continuously, several 
times each evening. One of these amateurs, Sidney Kasin- 
dorf of the Bronx, New York, started out with a portable 
receiver with a directional loop antenna and tried to track 
the interference to its lair. The pictures shown here illustrate 
some of the causes for interference which are likely to bother 
receiving. 
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INTERFERENCE FROM MAIN 
POWER SWITCHES 
Opening or closing a giant switch at 
the power station will also cause a 
radio impulse which will be accow- 
panied by a simultaneous “crack” 1s- 
suing from the loudspeakers of tke 
receiving sets situated within a block 
or so of the station. 


INTERFERENCE FROM HIGH- 
TENSION LINES 


The worst interference was found to 
emanate from the railroad high-ten- 
sion lines. It ts not definitely knoun 
whether this is caused by leakage on 
the lines or by an oil switch, openina 
and arcing, or whether it ts caused by 
passing trains whose power is derived 
from the overhead trolley system. 
When all of the various causes hatt 
been tracked down the amateurs will 
attempt to have the sunconsctowly 
offending interests co-operate wits 
them to eliminate the trouble. 


Kadel & Herbert 
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INTERFERENCE FROM LARGE 
GENERATORS 


The sparking at the commutators on 

the large D.C. generators or the ro- 

tary converters in a power house or 

substation cause another kind of inter- 

ference which will tend to spoil recept- 

tion in the immediate vicinity of the 
power house. 


INTERFERENCE FROM 
AUTOMOBILES 


The ignition of automobiles sends out 
feeble impulses which can be heard in 
the telephones of an ultra-sensitive 
receiver in the form of a series of À 

clicks. Of course, the wavelength of | . 


these impulses is extremely short and 
they would not affect an ordinary 
\ receiver, Kadel & Herbert 
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THE ELECTRICAL WIRING DIAGRAM 
Ficure 1: This drawing shows the correct way to hook up the various instruments 
and parts in the circuit so that they will function properly. Notice that the diagram 
ts drawn from the Ricut to the Lert, so that the wiring is shown exactly as it 
goes into the amplifier. 


HOW TO MAKE AN 


AUDIO-FREQUENCY AMPLIFIER 
—THAT DOES NOT DISTORT 


This article is of value to every user of a radio set—because it describes a newly 
developed type of amplifier that is entirely unmarred by distortion. It may be 
built by anyone who has only the ordinary proficiency with tools. 


By LAURENCE M. COCKADAY, R. E. 


Costs oF Parts: About $45.00 


Here ARE THE ITRMS You WILL NEED 


A—Bradley-Ohm No. 25 (25,000 to 250,000 O ubilier mica fixed condensers, . 005 mfd. 


ohms) ; plain (three used in parallel) ; 
B—Bradley-leak, 14 to 10 megohms; P—Dubilier mica fixed condensers, .005 mid. 
C and D— Amsco rheostats, 20 ohms; 


plain (three used in parallel); 


— T = 

E, 2385 5 A A standard vacuum-tube G:conindsition panel: 5 
I—Amertran transformer, 5 to 1 ratio; R—Quinby radio frames 7 by 8 inches; 
aera “input” „ S cabinet: 

Como “output” transformer: SE adi 
L—Martin-Copeland jack, double-circuit; 0 EBY bin ic ie 
M Martin- Copeland jack, single- circuit; =connection DICK , 8 
N—Dubilier mica fixed condenser, . 00025 mfd. V- Celatsite (insulated connecting wire); 

with clip for transformer; solder, screws, etc. 
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AN AUDIO-FREQUENCY AMPLIFIER 
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HERE is no doubt that radio recep- 
tion, in its most popular form, the 
reception of radio broadcasting, depends 
to a great extent upon some form of loud- 
speaker for its popularity. 

The loudspeaker that is used to repro- 
duce the broadcast entertainment must be 
a good instrument; so that the programs 
will have real life, they should not give 
a thin, squeaky, dim or distorted repro- 
duction. Most of the new loudspeakers 
now on the market are good. 

There are, however, many other prob- 
lems that must be considered in insuring 
good clear broadcast reception. First of 
all, there is the matter of the transmitting 
apparatus. The microphone that picks 
up the broadcasting in the studio must 
convert the sound waves of the voice and 
music without distortion. The modula- 
tion system of the transmitter must not 
introduce any {noticeable distortion. 
These problems apply to the transmitting 
station, and most of the larger broad- 
casting stations now have modulation 
systems in which the, broadcast material 
is transmitted with a good to excellent 
degree of clarity. There are other con- 
siderations, however, that apply directly 
to your own receiving apparatus! 
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In some of the more simple regenera— 
tive receivers there is a possibility of ob- 
noxious distortion in the detector circuit 
itself. | 

In the single-circuit regenerative re- 
ceivers this over-regeneration causes dis- 
tortion not only in the owner’s set, but 
in the other sets in the neighborhood that 
receive on the same wavelength. 

For clear and enjoyable reproduction 
in a loudspeaker, then, there must be 
no distortion in the detector circuit. 

And here we come to the amplifier! 

The amplifier is the last piece of ap- 
paratus between the microphone at the 
transmitting station and the loudspeaker 
at the receiving station. We must have 
a good amplifier before we may be sure 
of the consistently good reception that is 
to make radio broadcasting really popular 
in the home. 

The amplifier that is commonly used is 
ordinarily built up of two stages of trans- 
former-coupled amplification which am- 
plify at an audible frequency. Now it is 
an almost impossible feat of engineering 
to get a two-stage transformer-coupled 
amplifier that will give maximum signal 
amplification and still retain the best qual- 
ity of reproduction. Even if we design a 
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transformer that with a specified type of 
tube will give equal amplification over 
frequencies between 200 and 3,500 or 
4,000 cycles, yet when we couple two 
such stages together with more voltage 
on the plate of the second stage we en- 
counter trouble from a sort of feed-back, 
and some distortion that is due to the 
magnetic condition of the iron core upon 
which the transformer 1s wound. There- 
fore, we have to dope“ such an ampli- 
fier with resistances or capacities, or both, 
connected in different parts of the cir- 
cuit, to eliminate this trouble at least in 
part. And even then, we do it only at 
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a considerable loss in over-all volume. 

This does not mean, in a well-de- 
signed amplifier of this type, that it is 
impossible to get satisfactory results, 
but it does mean that in most of the 
home-built amplifiers the construction 
usually calls for two audio-frequency 
amplifying transformers (good, bad, or 
indifferent), two rheostats, two tubes and 
a couple of jacks wired up to “make 
a noise.” And that is why some people 
who listen to one of these for the first 
time observe: 

“Well if this is radio, give me a phono- 
graph.“ 
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VIEW OF THE AMPLIFIER, FROM THE REAR 


Ficure 2: This photograph shows clearly, the arrangement of the parts mounted 

directly on the pancl, as well as the parts mounted on the base of the amplifier. 

The parts are all designated by letters that reappear in the text, the diagrams and 
the list of parts. 
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THE WORKING DRAWING FOR CONSTRUCTING THE AMPLIFIER 


Ficure 3: Here are shown the exact positions for the instruments. 
are given, center to center, for all instruments. 


The positions 
Note that the binding posts are 


mounted on a composition strip, which is screwed to the aluminum frames. 


The amplifier that is described in this 
article consists of three stages: 

First stage; transformer coupled 

Second stage; resistance coupled 

Third stage; push-and-pull, trans- 

former coupled. 

The transformer in the first stage op- 
erates from the plate current of the de- 
tector tube, which is small; therefore, the 
distortion due to core saturation is not 
present. 

The second stage uses a higher plate 
voltage; therefore, instead of being cou- 
pled by a transformer it is coupled 
through a new variable resistance which 
can be set at the correct value for the 
tubes used. This type of amplification is 
practically distortionless. 

For the third stage is used the push- 
and-pull method of connecting two tubes 


in the circuit, with a split-winding input 
transformer and a split-winding output 
transformer so that the two tubes work 
in a manner, analogous to the steam en— 
gine; one tube (piston) pushes while the 
other tube (piston) pulls. In this system 
the output-trans former core is only ener- 
gized by the signal variations and the 
normal plate currents of the two tubes 
cancel out and do not produce any core 
magnetization. 

These three methods of coupling be— 
tween stages used in combination pro- 
duce a great volume of sound, still they 
retain the clarity and truthfulness of the 
original sound as spoken, sung, or played 
into the microphone. 

This amplifier can be connected to any 
single-tube set and will be applicable to 
any multi-tube radio-frequency set. It 
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should be connected direct to the plate 
circuit of the detector. 

The electrical wiring diagram 1s shown 
in Figure 1. 


The Parts Used in Building the Amplifier. 


In all the diagrams in this article each part 
bears a designating letter. In this way the 
prospective builder of the amplifier may eas- 
ily determine how to mount the instruments in 
the correct places and connect them properly 
in the electric circuit. The same designating 
letters are used in the text and in the list of 
parts at the beginning of the article. 


the exact instruments used tn the set 
from which these specifications were 
made up; however, there are many other 
reliable makes of instruments which 
may be used in the set with equally 
good results. 7 


Qi: list of parts there given includes 


If instruments other than the ones listed are 
used it will necessitate only the use of. different 


ASSEMBLING THE CABINET 
Ficure 4: This picture shows how the wooden 
strips that form the cabinet are fastened to 
the frames with machine screws. They can 


be attached in a few minutes with no other 
tools than a screw-driver. 
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spacing of the holes drilled in the panel for 
mounting them. 


How to Construct the Amplifier 


After procuring all the instruments amd ma- 
terials for building the amplifier the amateur 
should set about preparing the panel (shown 
in Figures 2, 3, 5, 6, 7 and : 

First of all the panel should be cut to the 
correct size, 7 x 12 inches. 

Then the edges should be squared up 
smoothly with a file. The centers for boring 
the holes (which are necessary for mounting 
the instruments) should be laid out on the 
panel as shown in Figure 5. 

The holes outlined here with a double circle 
should be countersunk so that the flat-head ma- 
chine screws used for fastening the instru- 
ments will be flush with the panel. All the rest 
of the holes in this panel are straight drill 
holes. Sizes for the diameter of these holes 
have not been given, but the builder will 
readily decide what size hole is necessary by 
measuring the size of the screws and shafts 
of instruments that have to go through 
the holes. 

When the panel is drilled, it may be given 
a dull finish by rubbing lengthwise with smooth 
sandpaper until the sur face is smooth, then the 
same process should be repeated except that 
light machine oil should be applied during the 
rubbing. The panel should then be rubbed dry 
with a piece of cheese- cloth, and a dull per- 
manent finish will be the result. Or the panel 
may be left with its original shiny-black finish, 
if care is exercised so that it is not scratched 
during drilling. 

Next, the two rheostats, C and D, should 
be fastened to the panel Q, in their respective 
places by two screws each as shown in Fig- 
ures 2, 3, 6, 7 and 10, and the small knobs and 
shafts affixed. 

Then the coupling resistor A, should be 
mounted on the panel with the leak B, mounted 
below it. These two instruments are clearly 
shown in Figures 2, 3 and 10; they are mounted 
by unscrewing the shaft and knob, which 1s 
then inserted through the panel and then the 
rest of the instrument is screwed to the panel 
by two screws. 

New fasten the two jacks, L at the left 

(looking from the front) and M at the right- 
hand side. (See Figure 10.) 

This completes the work on the panel itself. 

The next job is to mount the panel on the 
two frames R. This is easily done with four 
machine screws inserted through the panel into 
thethreaded holes provided in the frames. When 
this is done, attach the panel and the frames 
to the base in the same manner, with machine 
screws inserted up through the base into the 
four drilled and tapped holes that will be 
found in the bottom edge of the frames. The 
holes drilled in the base should be counter- 
sunk and a brass washer placed underneat 
the screw-head. This eliminates the possibil- 
ity of the screws marring the surface of the 
table it is set upon. The brass washers pre 
vent the wood from breaking out where it !5 
weakened by countersinking. 
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THE DRILLING PLAN FOR THE PANEL 
This drawing shows where to drill the holes for mounting the instru- 


Ficure 5: 
ments. 


The correct spacings are given for the holes. 


The holes outlined with a 


double circle should be countersunk so that the heads of the screws will be flush 
with the surface of the panel. 


Now mount the rest of the parts on the 
wooden base S itself. Refer to Figure 3 for 
this and mount the four tube sockets E, F, 
G and H with brass wood screws. Then fas- 
ten down the transformer I, with two wood 
screws, and the transformers J and K, with 
three wood screws between them. The two 
adjacent feet of these transformers are held 
with a single screw. 

The fixed condensers N. O and P are not 
fastened mechanically but are supported by the 
wiring and may be left until that work is be- 
ing done. 

Next, cut the connection block U out of 
composition panel according to the size given 
in Figure 9. This should be drilled for the 
ten binding posts and for the two screws that 
are used to fasten it to the back edges of 
the two frames R. 

After the block is completed, attach the ten 
binding posts and cut off the screws of the 
three left-hand posts close to the inside sur- 
face of the panel, looking from the rear. 

This will prevent shorting of the wires that 
are attached to the inside end of the posts, 
against the metal frame of the transformer J. 

After the block U has been attached to the 
frames, you are ready to start the wiring. 


How to Wire the Amplifier 


In the design of this amplifier, care has 
been taken that there should be little or no 
interaction between stages, as this would cause 


an objectionable whistle. However, the builder 
of this amplifier may be sure that if the speci- 
fied parts are used and put together as specified, 
the results will be as specified. 

In wiring the set a type of bus-wire already 
covered with insulation was used and this 
saved a lot of labor. Just cut the wire to 
the correct length, bend it into shape, and 
scrape the ends and solder in place. 

Carefully study out from the diagram in 
Figure 1, just what way would be the shortest 
way to run each wire, and do the least acces- 
sible wiring first. 

Wire up the filament circuits first including 
the two rheostats, and the proper binding posts 
as shown by the numbers, 3 and 4 in Figure 1, 
and including the connections to one side of 
the grid-leak B, the positive “C” battery ter- 
minal No. 8 and the negative “B” battery 
post No. 5. Also finish the connections to the 
fllament terminals on the sockets. 

Next, connect up the input terminals P and 
B+ of the transformer I to the binding posts 
Nos. 1 and 2. Then finish the secondary cir- 
cuit of this transformer including the con- 
denser, N, the grid connection to the first tube 
socket E and the connection to the negative 
“A” binding post No. 3. 

Now wire up the plate circuit of the first 
tube including the plate terminal of the first 
tube socket E, the resistor A, the condenser O, 
the remaining terminal of the grid-leak B, and 
the grid terminal of the second tube socket F. 
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VIEW OF THE AMPLIFIER, AS SEEN FROM THE LEFT 
Ficure 6: This picture shows how to mount the tube sockets and the transformer 
and gives a better idea of the way the frames are attached to both the wooden base 
and the panel. 


Then connect up the plate circuit of the 
second tube including the jack L, the plate 
terminal of the second tube socket F, the con- 
nections to the primary terminals of the trans- 
former J and the connection to the binding 
posts Nos. 6 and 9 

Wire up the grid circuits of the two last 
tubes, 8 the grid terminals of tube 
sockets G and and the secondary terminals 
a te transformer J, and the binding post 

o. 7. 

Next, connect the jack M to the output ter- 
minals of the transformer K and the con- 
denser P. This is rather a difficult job, as 
there is not much room to work. Be sure that 
the wires do not short-circuit between the jack 
and the terminals of the transformer. 

The last job in wiring is to connect up the 
plate circuits of the last two tubes. This work 
will include the plate terminals of the two 
tube sockets G and H, the primary terminals 
of the transformer K and the connection to 
the binding post No. 10. 

aoe this is finished the wiring job is com- 
plete. 


How to Set Up the Amplifier 


Place the amplifier on the table, after the 
sides, back and lid have been screwed on. 
alongside of the single-tube set (or other type 
of set) and connect up the receiving unit as 
usual, with a six-volt “A” battery and a 
22 ½-volt “B” battery. 

To add the amplifier to any single- tube re- 
ceiver, connect two wires from the posts Nos. 
1 and 2 on the amplifier, in place of the tele- 
phones that are ordinarily used on the receiving 
set. This places the primary of the trans- 
former I in series with the plate circuit of the 
detector. 

There should be no other audio-frequency 
amplification used except what is contained in 
the amplifier itself. 

Next, run two leads from the “A” battery 
used on the detector, to the posts Nos. 3 and 
4 on the amplifier. Be sure that you get the 
correct polarity. (See Figure 1 

Now obtain three 45-volt sections of “B” 
battery, and connect two of them in series, 
90 volts, between the posts Nos. 5 and 6. The 
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VIEW OF THE AMPLIFIER AS SEEN FROM THE RIGHT 
Ficure 7: Here we see the two push-and-pull transformers, one of the rheostats, 
the mica fixed condensers and the edge of the binding-post connection block which 
is screwed to the frames. 


positive terminal should be connected to post 
No. 6. (See Figure 1.) 

Next, connect two Eveready C“ batteries, 
of 4% volts each, in series, giving 9 volts, 
between the posts Nos. 7 and 8. Post No. 8 
iS positive, 

The last connection will be the third section 
of “B” battery, 45 volts, between the posts 
Nos. 9 and 10, with the positive connected to 
post No. 10. 

The amplifier is now ready for use. 


Operating Data 


Tune in a signal on the detector, and then 
turn up the knobs of the grid-leak B and the 
resistor A on the amplifier with a clockwise 
motion until they are practically all in. Then 
insert the loudspeaker plug into the jack M. 

Turn up both rheostats about four-fifths of 
the way—and you should immediately hear the 
signals issuing from the loudspeaker. 

Then adjust the rheostats to best signal 
strength. 

Next, adjust the resistor A to best position 
for loudest signals; this is done by rotating 


counter-clockwise. Ii rotated too far, the 
signals will disappear. 

Finally, adjust the grid-leak B for both loud- 
ness and clarity. The best way to get the 
most out of the amplifier would be to place a 
D.C. milliammeter with a scale reading from 
0 to 20 milliamperes in series with the negative 
lead from the “B” battery; the lead running 
to post No. 5. 

For best results the normal plate current 
will be found to be around 8 to 10 milli- 
amperes. This condition may be arrived at, as 
stated before, by experimenting with the ad- 
justment of the grid-leak, the resistor and the 
tube filament currents. 


The tubes used by the author were 
C-301-a tubes and UV-201-a tubes. In 
turning up the filaments they should not 
be increased beyond the point where no 
additional signal strength is gained by 
doing so. If this precaution is observed 
it will add to the life of the filaments. 
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THE DIMENSIONS FOR THE WOODEN PANELS THAT FORM THE CABINET 
Ficure 8: At the top (left) is shown the three pieces which form the hinged lid 
for the top of the cabinet. At the top (right) is the wooden panel for the back. 
At the bottom (left) is the drawing of the piece used for cach side, and at the 
right is the base. This drawing may be turned over to a cabinet maker tf desired. 
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THE DIMENSIONS FOR THE CONNECTING BLOCK 
Ficure 9: This block ts made of panel material and is drilled (as shown above) 
for the ten binding posts and also for the two screws, one at each end, which are 
used to attach it to the amplifier frames. 
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INSTALLING THE AMPLIFIER IN ADDITION TO A SINGLE-TUBE, 
FOUR-CIRCUIT SET 
Ficure 10: The amplifier uses four tubes of the thoriated filament type, and the 


total drain on the storage battery is only one ampere. 


The “C” battertes used on 


the last two tubes kecp the plate current small and improve the quality of the 
recetved signals. 


Be sure that when the amplifier is 
connected to a single-tube regenerative 
receiver, the amount of regeneration is 
not increased to too great a point, for 
if this is done the signals will be sub- 
jected to distortion in the detector cir- 
cuit, as mentioned previously in this 
article. All the amplifier could do in 
this case would be to amplify the dis- 
torted signals thus supplied to it and the 


result would be anything but pleasant 
to listen to. 

It is a requisite, then, that a good de- 
tector and tuner be used with the am- 
plifier in order to get the results that 
can be obtained. 

Be sure, in getting a loudspeaker for 
use with this device, that one with a 
large volume capacity is obtained; other- 
wise it will vibrate or rattle. 


How to Build a Receiver that Works on 
an Indoor Antenna 


Don’t worry even tf your landlord won't let you put up an antenna! In 
the next issue of PopuLar RADIO will appear another of these constructional 


articles telling how to build a set that operates on an indoor aerial. 


This 


set has been carefully tested in the laboratory for several weeks and will 
prove a boon to those who are so situated that they cannot put up an outdoor 
antenna, and who cannot afford a multi-tube receiver. 
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HOW PLAYS ARE BROADCAST DIRECT FROM THE STAGE 


Microphones are installed among the footlights and the performance is transmitted 
by wire to the broadcasting station. The above picture was made at the Century 
Theatre in New York. 


Will Radio Create a New Form 
of Dramatic Writing? 


“The broadcasting of dramatic compositions that are 

written to be acted cannot be given a proper perform- 

ance by a reading alone,“ is the opinion of the present- 

day dramatists, whose spokesman is himself a famous 
dramatist— 


EDWARD CHILDS CARPENTER 


EADERS of the newspapers were American Dramatists and the directors 
recently surprised to read in glar- of the Playwrights’ Association (whose 

ing headlines the statement: membership embraces nearly all the 
active and successful dramatists in 
the country), had recently met and had 
The “story” that followed explained taken definite action to prevent the 
that the Board of Directors of the broadcasting of their plays - ithout 
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DRAMATISTS OpposE RADIO 


. stances, 


WILL RADIO CREATE A NEW FORM OF WRITING? 


the author's consent. Following the 
-meeting this statement was made to the 
press: 


The majority of the playwrights are op- 
posed . to the broadcasting under any circum- 
and propose to deny the release of 
' their plays for that purpose, contending that in 
the radio they are hurting the value of their 
play for use on the stage. We are notifying 
all the radio stations and all the dramatic 
agents of our. decision, at the same time send- 
ing them a copy of our resolution. . 

“The resolution passed by the playwrights 

reads as follows: 
“At a meeting of the Board of Directors of 
the American Dramatists held on February 
-© Sth, 1924, it was Resotven: That henceforth 
the American Dramatists would not permit the 
broadcasting of the plays of any member with- 
out the written consent of the member to the 
broadcasting station; 

“That this resolution is arrived at inasmuch 
as the plays of members are fully protected 
against unauthorized broadcasting, both under 
the copyright law and at common law, and in- 
asmuch as it is a fundamental principle of lit- 
erary property that dramatic, literary and ar- 
tistic works may not be reproduced in any way 
without the consent of the author, either with 
or without payment of royalty ; 

“That it is essential to the. best interests of 
the members of the American Dramatists that 
their plays be not broadcast without their 
written consent, since in the estimation of the 
American Dramatists broadcasting is injurious 
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to the production value of a play and tends to 


lessen the desires of the public to attend the 
regular performances.” 

Unusual interest has been aroused by 
this action of the playwrights because 
it raises, not only the question of what 
plays may be broadcast, but also how 
they may be broadcast. And it opens 
up the pertinent question as to whether 


or not radio may not develop an en- 
tirely new form of dramatic writing to 


fit its special needs. This possibility 
was more than hinted at by Mr. Edward 
Childs Carpenter, the president of the 
American Dramatists, when he told 
PopuLAR RADIO that broadcasting a 
play would considerably lessen, if not 
wholly destroy, its artistic worth. 


“Radio is, after all, but the Hearing of the 
words of the play,“ stated Mr. Carpenter. A 
play is written to be performed. Without ac- 
tors any play is bound to lose its effectiveness. 
The appeal of any play is plus the action on 
the stage, and no play really has been properly 

resented, nor has the integrity of the author's 
idea been preserved without the complete pres- 
entation in a theatre, with production, cos- 
tumes, scenery, music, lights and the other ele- 
ments that go to cast the atmospheric spell in- 
tended by the playwright. Without all these 
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“PLAYWRIGHTS ARE OPPOSED TO BROADCASTING PLAYS UNDER 
ANY CIRCUMSTANCES” 


So states Mr. 


Edward Childs Carpenter, 


representing the American Dramatists. 


“Radio is but the hearing of the words of a play; a play is written to be performed.“ 
Will plays be written to be heard only? 


International 
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“BEHIND THE SCENES” AT A BROADCASTING STATION 
The broadcasting of plays and other theatrical entertainment is usually done from 


the studio—as shown above. 


This picture shows station WHN, atop the State 


Theatre in New York, while Will Morrissey, the comedian, is broadcasting a part 
of his act. 


appurtenances no play can be said to be com- 
plete. Hence the mere hearing of the words 
of a play is a great injustice to both the author 
and his handiwork.” 


This point has already been antici- 
pated by the radio experts as well as by 
some of the enterprising playwrights 
themselves, and several plays have al- 
ready been broadcast that were written 
and presented with this specific form of 
presentation in view. It is not at all 
improbable that radio will evolve a tech- 
nique all of its own in the matter of 
dramatic productions. 


But there is another phase of the sub- 
ject that is of no less interest to the 
professional dramatist; will the broad- 
casting of his play increase or decrease 
its commercial value to him? And this 
is the problem that directly touches the 
dramatist’s pocket. On this point also 
Mr. Carpenter speaks for the dramatists. 


“It is quite obvious,” he states, that 
a play, once broadcast word for word 
and scene for scene, would be so famil- 
iar to playgoers throughout the country 
as to quite destroy its value as an enter- 
tainment should a manager later decide 
to send it out on the road or to grant. 
its release for presentation by stock com- 
panies. Obviously the surprise element 
in plays forms one of the attractions to 
playgoers. Very few persons would care 
to go to see a play whose every word 
and scene they had heard over the 
radio.” 

Here Mr. Carpenter hits upon a vital 
point. The dramatist, properly enough, 
wants broadcasting to increase the value 
of his play to him. Among the plays 
along Broadway today there are several 
whose value might possibly be jeopar- . 
dized by the mere reading of their lines. 
As an example, there is the play of the 
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Dramatists’ Theatre, Inc., The Goose 
Hangs High,” the worth of which lies 
to a great extent in the atmosphere 
created. It is doubtful whether the hear- 
ing of the lines of this play would give 
any conception of the play’s atmosphere 
of a middle western home. A direct- 
from-the-stage broadcast might be un- 
intelligible to the radio audience. There 
are at least a dozen plays in New 
York whose worth would be similarly 
underestimated by a radio presentation. 
Perhaps for this very reason the drama- 
tist feels that he should be compensated 
for a broadcast presentation. 

“The majority of our members,” con- 
tinued Mr. Carpenter, “are opposed to 
the broadcasting of their plays under 
any circumstances, but in cases where 
they may wish to release their plays, a 
fee will be charged on the same basis 
as that which obtains when a play is 
released for stage presentation, either as 
a road attraction or for presentation by 
a stock company. The amount of this 
fee would be a matter to be settled be- 
tween the radio broadcasting station 
and the author or his representative. 
and the amount involved naturally would 
revert to the playwright as in all other 
cases where a play is released on a 
royalty basis.” 

“What,” inquired PoPULAR RADIO, “is 
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the attitude of your organization toward 
the broadcasting of plays direct from 
the theatre during an actual perform- 
ance; that 1s, broadcasting by what is 
technically known as the ‘pick-up’ sys- 
tem?” 

“I can see no difference whatever be- 
tween this method and the reading of 
the text from a radio station,” replied 
Mr. Carpenter, “except to say that it 
would be more life-like, more nearly 
like actually sitting and enjoying the 
performance. Therefore, since this 
method would rob the performance of 
all elements of newness when it is 
viewed later in the theatre by those who 
‘saw’ it by radio, it is even a more 
harmful manner of broadcasting than 
the usual one, and we are utterly op- 
posed to it.” 

But Mr. Carpenter sees no harm in 
a review of a play being sent forth by 
radio, any more than he sees harm in 
the reviews of dramatic critics as pub- 
lished in the newspapers and magazines. 
But even in this case, he does not be- 
lieve the complete story of a play should 
be given, for the reason that two of 
the greatest elements in the theatre are 
atmosphere and illusion and once a play 
is robbed of these, its value as enter- 
tainment and its artistic worth are 


greatly impaired. 


Photonews 


Miss Almeda Fowler—who is reported to be “the only woman radio operator afloat’— 


taking a lesson from Chief Wireless Oficer C. 


S. Rosenthal of the GEORGE 


- WASHINGTON. 
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Ficung 1: This diagram shows the electrical circuits for the common transmitter 
and receiver used in thts audto-frequency system of underground telegraphy. 


Underground Radio Telegraph 


—THAT EXPERIMENTERS CAN REALLY USE 


Four or five radio enthusiasts who live in the same 
neighborhood can easily install the unique under- 
ground telegraph system that is described in this 


article, 


Interference will not bother them—nor will 


they create interference for others. 


By S. R. WINTERS 


DUPLEX radio-telegraph set, de- 
A signed for communication over 
considerable distances and which is im- 
mune to both static and interference, has 
been developed by the Signal Corps of 
the United States Army according to 
what is called the T. P. S. or soil-tele- 
graph system. In this apparatus the 
earth is used as a medium for the trans- 
mission of the radio waves. 

This outfit, capable of both transmit- 
ting and receiving messages, consists of 
an adjustable- frequency power-buzzer, a 
Morse telegraph key and a two-stage 


audio- frequency vacuum-tube amplifier. 
A 10-volt storage battery is employed 
to operate the power-buzzer and to light 
the filaments of the vacuum tubes. 
The ordinary radio- telegraph receiv- 
ing apparatus, when similarly connected 
to the ground, serves to intercept the 
communications thus conducted through 
Mother Earth. The pulsating currents 
impressed on the soil at the transmit- 
ting station are broken up into the 
dots and dashes of the code by means 
of an ordinary telegraph key. Identical 
ground connections and the same 10-volt 
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storage battery are employed for both 
sending and receiving messages through 
the earth. This twofold purpose is ac- 
complished by the use of a switch 
mounted on the panel. 

The power-buzzer is of a double-coil 
type with a closed magnetic circuit. A 
condenser is connected across the vi- 
brator contact points to minimize spark- 
ing and to improve the tone of the 
buzzer. The screw on top of the buzzer 
is adjusted until a healthy, clear note is 
obtained ; it is then locked by a set screw. 
The two-stage audio-frequency amplifier 
employs two vacuum tubes and two iron- 
core amplifying transformers; it is pro- 
vided with jacks and binding posts to 
connect with the telephone receivers in 
the plate-circuit of the tubes. The fila- 
ments of the latter are placed in series 
with the 10-volt storage battery. The 
three fixed resistances have an aggre- 
gate value of 3.9 ohms; a 6 ohm vari- 
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able resistance i series with the filament 
circuit is used for adjustment. 

A selector switch permits communi- 
cation between a central station and any 
outlying stations, as illustrated in Fig- 
ure 2. 

In the Signal Corps’ portable outfits 
twelve ground rods are supplied with 
each radio-telegraph set, six being used 
at each end of the wire marking the 
base line of the stations. At least four 
rods should penetrate the earth in a 
straight line at each end of the base, the 
distance apart being not less than two 
feet. 

When a communication is to be trans- 
mitted the selector switch is rotated to 
the position indicated for transmission, 
the telegraph key is put into operating 
position, and the buzzer adjusted to a 


distinct note of the desired frequency. 


Dots and dashes impressed on the earth 
in this method spread themselves in all 
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Fıcure 2: How the grounds and the selector switch are 
communication from a central station in various directions. 


arranged to permit 
The combination of 


grounds used determines the direction of transmission and reception. 
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Ficure 3: This diagram illustrates the arrangements for communication between 
the central station, in the lower left-hand corner of the diagram, and two outlying 
stations, one above and one to the right. 


directions for interception by sensitive These receiving devices are similarly 
receiving devices. grounded. 


Urge the Passage of the White Radio Bill! 


THE bill introduced by Congressman W. H. White, known 
as the “Radio Bill,’ is now pending in the House of Representa- 
tives. Its most important features provide for widening the 
regulatory powers of the Department of Commerce over broad- 
casting and over other forms of land radio. Many disquieting 
features of the present radio situation—for example, the prev- 
alence of regenerative interference or the threat of a monopoly 
in broadcasting—will be much less dangerous if the Department 
of Commerce is given more definite powers. For this reason, 
particularly, Mr. White’s bill deserves the support of the radio 
public. 

Write your Congressman today and tell him so! 
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CoNDUCTED BY Davip LAY 


ITEMS of general interest that you ought to know; bits of useful information that 
every radio fan ought to have. 


School Education by Radio 


THE first public school system to make radio 
an official part of its efforts toward general 
education is that of New York City. The 
Board of Education, which controls all of the 
city’s schools, has appointed an official radio 
committee, a transmitting microphone has been 
installed in the offices of the Superintendent 
of Schools and a regular program of educa- 
tional material will be broadcast from WJZ. 

23 6 „ 


How to Locate Troublesome 
Re-radiation 


THE engineers of the London broadcasting 
station keep a map of the city, into which they 
stick pins of different colors to indicate the lo- 
cations of trouble reports from listeners. A 
black pin indicates reported interference by 
code, a green pin marks a report of annoy- 
ance by amateur transmission and a white pin 
shows a claim of trouble due to re-radiation 
from the oscillating receiver of another list- 
ener. When the white pins begin to be thick in 
some one part of the map the engineers go out 
on a hunt for the offending listener. 

* „% „ 


Delicate Thermometer is Dis- 


turbed by Radio Effects 


IN recent experiments at the Mount Wilson 
Observatory, reported in Popular Astronomy, 
Dr. Abbott of the Smithsonian Institution made 
use of a photoelectric device for measuring the 
temperature of distant stars, one part of this 
device being an electric thermometer so deli- 
cate that it could record a temperature change 
of 1/100,000,000 of a degree. So sensitive was 
this apparatus to minute electrical impulses 
that disturbances originating from electric ma- 
chinery in Pasadena, nine miles away, became a 
serious trouble. It is believed that these dis- 
turbances were conducted up the mountain 
along the power wires, just as the radio im- 
pulses of carrier-current telegraphy are con- 
ducted. 


To Study Air Conditions by Ex- 
perimental Explosions 


THE fact that the transmission of sound 
through the air has some analogies to the trans- 
mission of radio waves has been noted several 
times in Poputar RADIO. The sound waves 
going outward from great explosions display, 
for example, phenomena of “fading” of dead 
spots” and others resembling in many ways the 
phenomena of radio. These sound effects are 
now to be studied more exactly by scientists 
attached to the French Government. In May 
of this year ten-ton quantities of high explo- 
Sives are to be set off. The exact minute of the 
explosion will be announced in advance and a 
large number of observers will be prepared to 
record the loudness and the exact instants of 
arrival of the sound wave in all directions 
around the place of explosion. 

+ » „ 


Mountain Static Makes More 
Trouble 


Tre U. S. Forest Service has had to close 
its radio station on Medicine Bow Peak, Wyo- 
ming. It had been planned to use this station 
for broadcasting reports of forest fires but the 
static proved so troublesome that the station 
was of little value. Someone ought to find out 
why it is that static and mountains go together 


so often. 
+» „ * 


The Oldest Kind of “Wireless” 
Goes Over the Radio 


Station WHAZ broadcast recently the 
sounds of the drums, tom-toms and other in- 
struments used by the Iroquois Indians in their 
methods of sending signals over long distances 
long before the discovery of America by 
Columbus. WH AZ is in Troy, New Vork. 
formerly the heart of the country ruled by the 
Iroquois Nation. Doubtless many Indian 
messages were broadcast over this same terri- 
tory centuries ago but none went so far or 
so fast as this latest one. 
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Radio on the Round-the-world 
Air Flight 


THE call letters WYZ have been assigned to 
the radio installation for the round-the-world 
airplane expedition to be attempted this sum- 
mer by U. S. Army fliers. Radio will be 
used only on the last leg of the flight, from 
England to the United States. The necessary 
weight of the radio equipment persuaded the 
officers in charge not to attempt to use it on the 
trip across the Pacific or along the southern 


coast of Asia. 
t + g 


Germans Claim Interference with 
Their National Anthem 


GERMAN newspapers are protesting that 
whenever “Deutschland über Alles” is broad- 
cast from Berlin the ether becomes filled im- 
mediately with tremendous interference on the 
same wavelength “coming from the general 


e of the Eiffel Tower.” Who can it 
° * * * . 
British Broadcasting Received in 
India 


„THE thrill that comes once in a lifetime” 
must have visited the listener in Calcutta, India, 
who recently received by accident a part of a 
program broadcast in England. Radio telegraphy 
between England and India has been in regu- 
lar operation for some time but this is the 
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first instance of telephony between the two 


countries. 
t + * 


Fading Tests to be Made in 
France 


Tests of the fading of radio signals, along 
the same lines tried in the United States by 
the American Radio Relay League and the 
U. S. Bureau of Standards, are to be carried 
out this year in France. French amateurs are 
asked to make careful records of signal 
strength from moment to moment for both the 
French stations and the British broadcasting 
stations. The tests are being organized by the 
Comité Français de Radio-télégraphie Scientif- 
ique. 

* * * 
A Telephone Lineman Saves an 
Historic Broadcast Service 


On the afternoon when the memorial services 
for President Wilson were to be broadcast 
from WCAP, WEAF and WJAR, it is re- 
ported that Mr. C. H. Williams, a telephone 
lineman of Providence, Rhode Island, noticed 
that a tree, damaged by the storm, was about 
to fall across the telephone line over which the 
services were to be relayed between Washing- 
ton and Providence. Quickly throwing a loop 
of rope over the threatening tree, Mr. Williams 
wrapped the rope around another tree and hung 
on. There he stayed for two hours, until the 
services were safely over. Then he let go. The 


tree promptly fell and took the wire with it. 


International 


BROADCASTING THE LAST SESSION OF THE SOVIET CONGRESS 
On the table directly under the draped picture of Lenine may be seen the microphone 
by means of which the proceedings of this meeting in the Congress Chamber of 
Moscow were transmitted—in much the same way as other political proceedings 

are now being broadcast. 


BROADCASTS 


Harris & Ewing 


THE NAVY’S NEW VOICE FROM THE AIR 
This new transmitter and receiver for airplane use has been designed by the Belle- 


vue Research Laboratory of the United States Navy. 


The wind-driven dynamo 


at the left supplies the current. The set itself is completely air-tight and water-tight. 


Attending Technical Conventions 
by Radio 


One of the things that every engineer tries 
to do, if he possibly can, is to attend the an- 
nual conventions of the national engineering 
societies to which he belongs. But it is not al- 
ways possible to go. Can one stay at home and 
attend too? It seems possible that this may 
happen through radio. The American Insti- 
tute of Electrical Engineers has opened the 
way for broadcasting a part of its recent 
meeting at Philadelphia. Before long we may 
see the entire convention of this and other 
technical societies sent out, by relay, from a 
half dozen stations, so that engineers who can- 
not leave their business will be able, neverthe- 
less, to listen to the papers and addresses that 
they most desire to hear. 

* „% * ; 


Sunday Radio Listening Illegal 
in New Jersey 


Ax ancient law, passed in 1798, has been re- 
vived in New Jersey by advocates of “Blue” 
Sundays. Although the resurrection of this 
antique statute was intended primarily to close 
up the Sunday movies, it appears that the law 
makes illegal the operation of a phonograph or 
even of a radio receiver on the Sabbath. The 
penalty for violation is a fine of one dollar. 


New Instrument Uses Principle 
of Carbon Grid-leak 


Tue Bureau of Standards has rerfected a 
new instrument for indicating pushes and pulls 
in the beams of a structure of any kind, for 
example, in the metal trusses of a rigid air- 
ship like the Shenandoah. A little tube filled 
with carbon disks is inserted in the truss. The 
pressure or tension on this device changes the 
electric resistance of the pile of disks and this 
difference in resistance can be read off on a 
meter located anywhere; for example, in the 
control cabin of the airship. 

* * * 


The First Endowment of 
Broadcasting 


A step which may have far reaching im- 
portance on the future of radio was taken re- 
cently in New York when an organization 
called the “Radio Music Fund Committee” was 
formed by Mr. Clarence H. Mackay, Mr. Felix 
M. Warburg, Mr. Frederick A. Juillard and 
Mr. A. D. Wilt, Jr. All these gentlemen are 
wealthy patrons of music and of the other 
arts. They propose to provide, themselves and 
by public subscription, a fund which will be 
available to pay artists and to defray the other 
expenses of broadcasting music of the highest 
type from New York. 
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Radio in Architectural Plans 


RAbDio equipment is becoming so necessary a 
part of the modern dwelling house that many 
arch.tects in the eastern cities are now provid- 
ing for the antenna, ground, wire conduits and 
the like when the house is built. In numerous 
cases receivers, loudspeakers and audio-fre- 
quency distributing systems have been actually 


built into the walls. 
* * 


The Largest Dance in the World 


Oxe of the New York orchestras that sends 
out dance orders to its listeners recently re- 
ceived requests from more than 1,250 separate 
dance part.es on a single night. At an average 
of ten persons at each party, which is probably 
below the truth, this would mean that over 
12,000 persons were dancing to this orchestra's 
measure. And this leaves out of account the 
probable thousands of anonymous dancers who 
did not apply for orders at all. 


Static in the Mexican Mountains 


Ir is announced that communication between 
the new government station at the Panama 
Canal, operating as NBA, and stations on the 
California coast of the United States is almost 
impossible because of a “dead spot” that inter- 
venes. A glance at the map shows that this 
dead spot occupies, in all probability, the loca- 


Gillia.na Service 


POPULAR RADIO 


tion of those northern mountains of Mexico 
whose role in the creation of static has been 
under discussion recently in Porurar Rapio. 
There must be something unusual about those 
hills; maybe the ghosts of the Spanish con- 
quistadors who died there are still in pos- 


session. 
* „„ & 


New Chemical Element. May 
Find Its First Use in Radto 


A FEW months ago a new chemical element, 
Hafnium, was discovered by Doctors Coster 
and Hevesey at the University of Copenhagen. 
Now it is suggested (in Beama, London) that 
this latest addition to the chemical family has 
properties that are likely to make it valuable 
for some of the parts of vacuum tubes. 

t „ g 


Radio Restores the Lost 
English H’s 
A story from London is to the effect that 
listening -to radio broadcasting has distinctly 
improved the spoken English of the: youngsters 
in the city’s East End. The “uncles” who do 
the announcing and tell the stories have the 
most impeccable Oxford accents. The result 
is that the listeners imitate them and the miss- 


ing “h,” so long a characteristic of the Cock- 
ney speech, seems to be coming back. 


RADIO AMONG THE HEAD-HUNTERS 
On his expedition among the savages of the Amason country in South America, 
Dr. Alexander Rice kept in constant touch with civilization by means of his radio 
set. A new expedition now planned to the same region will have still more complete 
radio equipment. 
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Louis Zoul 


A BLIND BUILDER OF RADIO SETS 
This picture shows Joseph Alonzo of New York, who for the past ten months has 
been sightless but who, despite this handicap, has built some of the receivers described 
in PoPULAR RADIO. He uses sticks of various lengths for his measurements. 


Should Perianal Licenses be Re- 
quired for Radio Operators? 


One of the subjects now under active dis- 
cuscton at Washington is whether the present 
requirement of personal licenses for operators 
of commercial and amateur stations shall be 
dropped or shall be continued. Advocates of 
dropping this feature of the present law urge 
that a license for the station is sufficient, the 
owner being held responsible for its proper 
operation by a competent person, just as the 
railways are row held responsible for the com- 
petence of their locomotive engineers. The 
point will doubtless come up for discussion in 


Congress in connection with the new radio bill 


proposed by Congressman W. H. White. Radio 
fans who have strong opinions on the matter 


may write their Congressmen about it. 
| 2 „ * 


Radio Reaches the Sleeping Brain 


THE discovery that code can be learned by 
listening while asleep was described by Mr. 
Kenneth Swezey in PopuLar Ranpto for De- 
cember, 1923. An additional fact comes from 
the Great Lakes Training Station of the U. S. 
Navy. A radio instructor was sending code to 
a number of sleeping sailors as a part of the 
use of the new sleep-listening method. As he 
finished he sent, also in code, this sentence: 
“Get up, it’s five-fifty-five.” To his astonish- 
ment, all the pupils promptly awoke. It is 


evident that the sense of the message, as well 
as its code signals, reached the unconsc ous 
minds of the sleeping men. 


* * ** 


4 Remarkable Radio Relay Ex- 


periment 


‘THE most ambitious experiment in ‘radio ie 
laying ever attempted was carried out suc- 
cessfully on the evening of February 8, 1924, 
when a speech by General John J. Carty of 
the American Telegraph and Telephone Com- 
pany was broadcast simultaneously from seven 
stations, including two in California and one in 
Cuba. The speech was delivered in the Con- 
gress Hotel in Chicago. Land telephone lines 
aggregating more than 5,000 miles carried the 
general’s words to the six American stations 
and the Cuban telephone cable took them to 
Havana. It is estimated that more than 100. 
000,000 people could have heard this speech 
with receiving sets costing less than TEORY 
dollars each. 


Still Another Name for Radio 
Listeners 


CLosk on the heels of “cohearers” the British 
fans have another suggestion of something to 
call the radio public. The new one is com- 
radios” and it is due to the staff of the Cardiff 
station of the British Broadcasting Company. 


CONDUCTED BY LAURENCE M. COCKADAY 


A Simplified Reflex Circuit 


QuESTION: Please give me a simple 
reflex circuit for using one tube and 
a crystal with tuned- radio- frequency 


amplification. Joskpn P. Byron 


ANSWER: The circuit is drawn in Figure 1. 
The circuit shown includes a single stage of 
tuned- radio- frequency amplification with a 
crystal detector and a single stage of audio- 
frequency amplification. The plate circuit is 
directly coupled to the detector circuit by 
means of a tuned impedance. All the tuning is 
accomplished by means of two variable con- 
densers. 

vou will need the following instruments and 
parts: 

LI and L2—honeycomb or duolateral coils, 

size L-75 

VCli variable condenser, . 001 mfd. 

VC - variable condenser, . 0005 mfd. 

Cl mica fixed condenser, . 0005 mfd. 


C2 - mica fixed condenser, . 0005 mfd. 

C3—mica fixed condenser, . 00025 mfd. 

R—filament rheostat, 20 ohms 

AFT —audio-frequency amplifying 
former 

DET—crystal detector 

TEL—telephones 

An amplifier tube should be used. 


Choose a Loud Speaker Suitable 
to Your Set 

Question: What is the best loud- 

speaker to use for volume and clarity and 
which is usable on any set? 

ARTHUR GRANT 

ANSWER: We advise you to go to a relia- 

ble retail store and have them demonstrate the 

various types of loudspeaker, so that you can 

purchase the one that suits you best. If pos- 

sible, have them make these demonstrations 


on a set like the one you are using. In this 
way you will be sure of satisfaction. 


trans- 


FicuRE 1: A single-tube reflex circuit with a crystal detector, which employs 


Q 


a single stage of tuned-radio-frequency amplification. 
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FIGURE 2: 


An Efficient CW Telegraph 
‘Transmitter 


Question: Will you please give me 
the circuit used by British 2KF in his 
station that has been heard in America. 
All I need is the circuit itself as I can 
figure out the proper constants for the 
apparatus myself. 


8 


Answer: The circuit used is shown in Fig— 
ure 2. The coils can be made in the follow- 
ing manner: Coil L2 can be made of 50 turns 
of No. 14 bare stranded wire on a 6-inch tube, 
with the wires spaced far enough apart so that 
clips can be used for getting the correct induct- 
ance in the circuit. Coil L3 may be wound of 
40 turns of the same wire on a 3-inch tube in- 
serted inside the coil L2. Coil Ll can be 
wound directly over the coil L2 with heavily 
insulated wire, with taps spaced about every 
two turns. Coil L4 is simply a loading coil for 
the counterpoise circuit and should be variable 
to include the proper amount of inductance to 
tune it to the same frequency as the rest of the 
antenna circuit. 

The other parts you will need are: 

A—hot-wire ammeter, with proper 

reading for the tube used 

MA—D.C. milliammeter, with proper scale 

reading 


scale 


Vacuum-tube transmitting circuit used by British 2KF. 


VCl—vaniable transmitting condenser (with 
wide spacing), .0005 mfd. 

R—filament rheostat, to suit tube 

Cl—paper condenser, 2 mfd., capable of 
standing plate voltage 

C2—paper condenser, 2 mfd., capable of 
standing plate voltage 

L5—radio-frequency choke coil 

G—motor generator 

GL—grid-leak, to suit tube used 

GC—mica fixed condenser, .0005 mfd. 

Notice that both a regular ground and a 

tuned counterpoise are used. 


Proper Resistance to Use in a 
Resistance-coupled, Audio- 
frequency Amplifier 

QOvueESTION: Will you please give me 
the value of the coupling resistance that 
can be used for a _ resistance-coupling 
audio-frequency amplifier? Also what 
value of resistance should be used for 
the grid-leaks and what capacity for the 
grid condensers? 

LAWRENCE J. FEENY 

Answer: The coupling resistance should be 
approximately 100,000 ohms. The grid-leak 
should be variable, one that can be controlled 
down to a fairly low resistance. The grid 
condensers should be .005 mfd. (for the first 


stage) .015 mfd. (for the second stage) and 
1 mfd. (for the third stage). 


RF 7; 
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A New Method for Preventing 
Feed-back in a Radio- 
frequency Amplifier 


QuEsTION: Is there any other method 
for preventing oscillation in a radio-fre- 
quency set, other than the use of the 
potentiometer or the neutrodyne sys- 
tem? I am an experimenter and find a 
great deal of pleasure in trying out 
new ideas. I have a group of friends 
who are doing the same thing and we 
have quite a time in trying to outdo 
each other in a competitive way. Some 
of them are neutrodyne fiends, some of 
them are trying to get the super-heter- 
odyne to work and some are boosters 
for the four-circuit. 

So, 1f you can give me any dope on 
anything new I would be much obliged 
and possibly could beat them to it. 

S. F. 

ANswer: We have drawn for you, in Figure 
3, the circuit diagram of a receiver employ- 
ing two stages of radio-frequency amplifica- 
tion, detector and two stages of audio-fre- 
quency amplification. The method for n.u- 
tralizing feed-back in this receiver is known as 
the Farrand pliodyne system. 

The feed-back is eliminated partly or wholly 
by employing a non-inductive high resistance 
in series with a small condenser connected 
across between the grid and the plate of the 
tubes. 

The parts you will need are the following: 

Li and L2—ordinary variocoupler (primary 

and secondary windings) 

VCI. VC2, and VC3—vaniable condensers, 

00025 mfd. 
.0005 mfd. 


Ci mica fixed condenser, 
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C2 and C3—small mica fixed condensers, 

about .0001 to .002 mfd. 

GC—mica fixed condenser, .00025 mfd 

GL—variable grid-leak 

R1, R2, R4 and R5—filament rheostats, 20 

ohms 

R3—filament rheostat, 6 ohms 

R6 and R7—Lavite resistances, 25,000 ohms 

Ji and J2—double-circuit jacks 

J3—single-circuit jack 

RFT1 and RFT2—radio-frequency trans- 

formers 

AFT1 and AFT2—audio-frequency trans- 

formers 

A soft tube such as the C-300 or the UV-200 
is used for the detector (third tube) and all the 
others may be either UV-201-a’s or C-30l-a’s. 

The radio-frequency transformers may be 
made by winding 25 turns of No. 24 DSC wire 
on the center of a composition tube, 3/4 inches 
long and 134 inches in diameter, for the pri- 
mary coil. The secondary coil consists of 100 
turns of the same sized wire wound centrally 
on a composition tube, 3½ inches long and 2 
inches in diameter. The primary is then 
slipped inside the secondary coil and fastened. 
This insures close coupling between the two 
circuits. 

The primary windings should be wound in 
one direction and the secondary windings 
should be wound in the other direction 

You will have to experiment somewhat in 
finding the correct capacity to use for the small 
condensers C2 and C3. 

You may also add as many stages of radio- 
frequency amplification as you want to obtain 
the sensitivity necessary for your needs. 


Tuning Out Inductive 
Interference 
QuEsTION: I live near the New York, 
New Haven and Hartford Railway and 
have just put up a fine receiving set. At 
times I can get nearly all the long-dis- 
tance broadcasting stations in the eastern 
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Ficure 3: 


The Farrand pliodyne receiver, with a new method for eliminating 


feed-back. 
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half of the country, but at other times I 
am bothered by a continuous crackling 
sound, something like static, which com- 
pletely drowns out reception even from 
the local stations. Is there any remedy 
for this? 

A neighboring amateur tells me that 
he has the same trouble and that it comes 
from electric leakage from the high- 
tension power lines of the railroad. 
W ould a loop receiver help in eliminating 
this trouble? 

Joun H. WILLIAMS 

ANSwWERR: This is probably what causes the 
trouble you experience. The loop receiver 
would help to tune out the interference only if 
the interference comes from some particular 
direction. This would be done by turning the 
loop until minimum interference was picked 
up from this direction. However, all signals 
from this direction would, at the same time, be 
eliminated. There has been no sataisfactory 
solution for this interference up to the present 
time. 


The Super-heterodyne on a Loop 
Antenna 

QUESTION: Can the super-heterodyne 
receiver, described in the September, No- 
vember and December issues of POPULAR 
RADIO, be modified to work on a loop an- 
tenna? If so, I would like to know where 
I can obtain information about it. I have 
the set now and would like to use it this 
summer, but I fear that it would be very 
susceptible to static. With the loop, I 


would not pick up as much static, would 
I? 
LAWRENCE MEEHAN 

_ANSWER: The super-heterodyne you men- 
tion will operate well on a loop antenna and 
this use of it will eliminate a lot of static in- 
terference in summer work. 

An article describing the necessary modifi- 


cations of the set wil be found in the near 
future in an issue of this magazine. 


The Best Detector to Use in the 
Super-heterodyne 


QueEsTION: Will a soft detector tube 
give better results in the super-heterodyne 
receiver described in the November and 
December issus of PopULAR RADIO? The 
article specifies a UV-201-a tube. 

FRANK KELSEY 

ANSWER: We recommend the use of the 

tube specified. This will give the same signal 


strength and reception will not be accompanied 
by the familiar hiss of the gassy tube. 


The Whistle in a Single-tube, 
Super-regenerative Receiver 


QUESTION: Can the whistle be elimi- 
nated from a single-tube super-regenera- 
tive receiver? 

HOWARD BRENT 


ANSWER: As far as we know, it cannot. It 
is not possible to put a filter in the detector 
circuit which will filter out the high-frequency 
whistle which accompanies reception with this 
type of receiver, without also filtering out 
some of the important frequencies which are 
necessary to reproduce good music and speech. 
It might be done if a crystal detector is used 
with a single tube in this circuit. 
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French Tuned- radio- frequency 
Receiver 


QuEsTION: Can you give me any 
particulars regarding the French circuit 
known as the Abelé circuit? I have a 
cousin who just arrived back from Paris 
and he tells me it is great, but he could 
not get the data on how to build it. 
Can you get it for me? 

ANDREW H. BLONT 


Answer: The circuit you want is shown in 
Figure 4. We have shown a single stage of 
radio-frequency amplification, detector and two 
stages of audio-frequency amplification, so that 
it may be used on a loudspeaker. It is inter- 
esting to note that in this circuit, the plates of 
the two first tubes are coupled together with 
the grid circuit of the second tube through a 
radio-frequency auto-transformer. The three 
couplings can be varied by means of the slid- 
ers or taps on the coil L2. 

The parts you will require are the following: 

VCl—variabie condenser, .001 mftd. 

VC2—variable condenser, .0005 mfd. 

Ci paper fixed condenser, .5 mfd. 

C2—mica fixed condenser, .0005 mfd. 

GC—mica fixed condenser. .00025 mfd. 

L1—60 turns of No. 20 DCC wire on a com- 

position tube, 3½ inches in diameter 

L2—60 turns of No. 24 DCC wire on a com- 

position tube, 3½ inches in diameter. This 
coil should be tapped every 2 turns 

P1—filament rheostat, 20 ohms 

R2-—filament rheostat, 6 ohms 
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R3 and R4—filament rheostats, 20 ohms 

GL—grid-leak, variable 

AFT1 — audio-frequency 
former 

AFT2 — audio-frequency amplifying trans- 

former 

The tubes used can be three UV-201-a's or 
C-30l-a’s for the radio and audio-frequency 
amplification, and a C-300 or a UV-200 tube 
for the detector. 

You will have to gain a little experience m 
obtaining the correct ratios for the inductance 
taps included in the output of the first tube and 
included in both the input and output circuit 
of the second tube to get the best results from 
the circuit. When you have learned this it 
should be found an extremely sensitive circuit. 
although rather critical. 


amplifying trans- 


Small or Large “B” Batteries 


Question: I have a five-tube re- 
ceiver. I need 135 volts of B“ battery 
to operate it. Should I use small or large 
sized “B” batteries with it, or doesn't it 
matter? The large B“ batteries take up 
so much room that I would hke to use 
the small ones if the efficiency of the set 


were not affected. 
A. D. CRowLy 


Answer: We recommend the use of the 
large size of “B” batteries wherever possible. 
Especially where there are more than three 
tubes used. The larger batteries have a much 


longer life than the other ones and there is 
less possibility of them running down and 
spoiling reception. 

The smali “B” batteries should be used only 


| 
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where portability is absolutely necessary. 
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Ficure 4: The Abelé circuit comprising one stage of tuned-radio-frequency ampli- 
fication, detector, and two stages of audio-frequency amplification. 
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How to Make a Neutrodyne 

QueEsTION: You have never shown 
the amateurs how to make a neutrodyne 
type of receiver in your magazine. Is 
this because you do not think it is an 
efficient circuit or is it too complicated 
for the ordinary radio fan to build with 
any success? 


S. F. G. 


Answer: It is rather difficult to complete- 
ly neutralize the tube capacity in the regular 
neutrodyne on account of the extremely small 
value of capacity that is usually used for this 
purpose. 

However, in Mr. Craig’s article, “How to 
Build a Simplified Neutrodyne,” in the April, 
1924, issue, you will find that he has made 
this phase of the adjustment much easier by 
neutralizing with a larger capacity in a capac- 
ity bridge. This greatly simplifies the problem. 


Grounding the Cores of Amplify- 
ing Transformers 


QOvestion: I have a two-stage, audio- 
frequency amplifier that I made to use 
with my single-tube receiver, and which 
gives me good loudspeaker volume. The 
only trouble I find is that there is a con- 
stant high-pitched whistle which is on all 
the time I am receiving. I can eliminate 
this by turning down the last tube fila- 
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ment considerably, but then the signals 
sound strained and are reduced in vol- 
ume. 

While experimenting with the set, I 
touched the core of the last transformer 
with my bare hand and the whistle van- 
ished without affecting the volume of the 
set with the tubes turned up to the point 
where maximum amplification is obtained. 
Immediately I thought of grounding the 
metal parts of the transformer. I did 
this and the effect was the same. The 
whistle was eliminated. 

I want to know if this harms the ampli- 
fier in any way? Does it damage the 
transformer? Will it run down the “B” 
batteries? If not, this would be a valu- 
able thing for other experimenters to 
know, I think. 

HOWARD BROECK 


ANSWER: The method you used is stand- 
ard practice and will not do any damage to 
the instruments. It is usually best to ground 
the negative terminal of the “A” battery and 
then attach a wire from there to the trans- 
former core (underneath the screw which is 
used to fasten the transformer to the base). 

This will do what you want and will help in 
eliminating body capacity in some of the cir- 
cuits where the secondary coil of the tuner is 
connected direct to the grid and plate elements 
of the detector tube, instead of to the grid and 
filament elements. 


CONDUCTED BY RICHARD LORD 


A limited number of questions of general scientific interest will be answered each 
month in this department. Readers are invited to send in questions that have pussled 
them—but the selection of questions for answer cannot be guaranteed nor can ques- 
tions outside the radio field be answered by mail. 


How much amplification is possible in 
the best receivers yet devised? 


In theory there is no limit to the amplifica- 
tion that can be attained. Practically, how- 
ever, very high amplifications are difficult to 
reach without introducing too much distortion. 
Many of the modern circuits will reach suc- 
cessfully an amplification of from 30,000 to 
100,000 times the strength of the incoming 
signal. Amplifications of several million have 
been obtained experimentally and some sets, 
handled by an expert, will do this in practice. 


What is “spaghetti” made of? 


Ir is thin cloth, usually a kind of muslin, 
wrapped or woven into the form of a tube 
and saturated with insulating varnish. 


Can condensers be connected in Series 
and in parallel the same as resistances or 
batteries can? 

THEY can be so connected but the capacity 
of the combined units will not be the exact 
sum or difference of the individual condensers. 


Capacities cannot be added or divided by the 
simple rules that apply to battery voltages. 


Why ts it that the carbon in carbon 
rheostats changes its electrical resistance 
with the amount of pressure you put on 
it? | 


THis is not quite the right way to state what 


happens. The carbon is not all in one solid 
piece but is in powder or in flat disks or in 
some other kind of separate particles. The 


electrical contacts between these particles are 
not perfect. The more pressure you apply the 
better the contact between the particles. They 
are merely pressed together more completely. 
This decreases the electrical resistance, not of 
the carbon itself, but of the mass of particles. 


Has a perfect vacuum ever been ob- 
tained in vacuum tubes? 


No. Science has never obtained a perfect 
vacuum in any way whatsoever. A really per- 
fect vacuum is probably unobtainable under 
the conditions that exist on earth. See “The 
Bottle Filled with .000,000” in Poputar Rapio 
for October, 1922. 


Why are the tron magnets inside trans- 
formers, motors and other electric ma- 
chines always made out of thin sheets of 
tron instead of solid castings? 


To prevent what are called “eddy currents.” 
If the iron is in a solid piece the electromagnetic 
waves that pass through it produce a lot of 
electric currents that merely flow around as 
eddies inside the iron itself and this wastes 
energy. 


Why does dropping a telephone re- 
ceiver sometimes ruin it, although noth- 
ing 1s broken? 


Tue shock when it hits the floor weakens the 
magnetism in its magnets. According to present 
day theories of magnetism, the magnetic force 
is due to the fact that every little atom of 
iron in a magnet is itself a tiny magnet. All 
these atoms are believed to be turned in 
the same direction so that their magnetic effects 
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reinforce one another. The shock of dropping 
the magnet turns some of the magnetic atoms 
in other directions so that they interfere with 
the magnetic force of the unturned atoms. 
This weakens the whole magnet. 


How can I make tellurium for a 
crystal? 


You cannot make tellurium. It is a chemical 
element, like copper or silver or carbon. 
Crystallized tellurium can be bought from most 
dealers in chemical supplies or in rare minerals. 
It is extracted commercially as a by-product 
of copper refining. 


What are the “talking crystals” that I 
read about? Will they repeat radio sig- 
nals without telephones? 


You are confusing two entirely different 
things. The so-called talking crystals are not 
detector crystals for radio. They are crystals 
of rochelle salt that can act, under proper 
circumstances, like a microphone or a telephone. 
That is, they can convert sound waves into 
electric waves or vice versa. They have no 
present use in radio. There was an article 
about them in l'opULAR Rano for September, 
1922. 


Is there any kindof amplifier for 
radio-frequency currents instead of the 
vacuum tube? 


THEORETICALLY there are a number of such 
amplitiers, for example, the magnetic amplifiers 
which make use of a magnet vibrating in a 
combined electric and magnetic field. But all 
these devices are very poor substitutes for 
a vacuum tube. They have a considerable in— 
ertia of the vibrating parts, which means that 
they affect the wave forms of the currents or 
potentials amplified and produce distortion. The 
vacuum tube is the only amplifier that has 
proved generally useful in practice. 


How can I build a transformer for use 
on direct current? 


Tis cannot be done. The principle of the 
transformer applies only to alternating current. 
ach time the direction of the current changes 
a magnetic wave is produced around the pri- 
mary coil and this wave creates the pulse of 
current in the secondary coil. If the current 
does not change there is no such alternating 


Working Blueprints of the 


One instrument layout; 


One picture diagram of all parts, showing the wiring. 
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magnetic wave and accordingly no current 1s 
produced in the secondary. 


How many electrons are there in the 
atoms of all the metals? 


THE number varies for the different metals. 
The following table gives the number of 
planetary electrons in one atom of each of the 
chemical elements, including the metals. These 
numbers are for the electrons that revolve 
around the nucleus, or atomic sun, as the 
planets revolve around the sun of our solar 
system. There are additional electrons inside 
the nucleus, but these do not affect the ordi- 
nary chemical or electrical properties of the 
elements. This is explained in the article, 
“Bohr’s New Theory of Atoms,” in the April, 
1924, issue of Poputar RADIO. 


Number of Number of 


Planetary Planetary 

Elements Electrons Elements Electrons 
IIy drogen I Silver ( 47 
Helium ..........0 00s 2 Cadmium ..........05 48 
Lithium ............ 3 Indium 2 49 
Beryllium ........... II emer ee 50 
BGN 24: ress AAC . 5 Antimony ........... 51 
Carbon 2856606 beck 6 Tellurium .2......... 52 
Nitrogendnn˖nn 7 lIo dine. nea De 
Nen ae 8 Nenon . . 54 
Fliege 9 Cacsiunn nn 55 
/ ² AA 10 Baribnn . 56 
Sum aoe as 11 Lanthanum 57 
Magnesium ......... 12 Cerium 66. teenage es . 58 
Aluminum 13 Praseodymium . 
Sie oseeces acd 14 Neodymium... .. . 60 
Phosphorus .......... 15 Undiscovered element. 61 
Sulphur «i305 ewes . 16 Samarium .......... . 62 
Chlor ii aaa. . 17 Huropium .. . 63 
AFC ˙ A 18 Gadolinium .......... 64 
Totassiuiin 19 Terbiigggn . 65 
Cüleſum os . q 20 Dysprosiu .......... 66 
Scanddſumĩ 21 Holmium ........... 67 
Titanſum aco4-8 22 rbiumnmnn . 68 
Vanadi“ n 23 Thulium ........ ibe 69 
Chromiuddm ee 24 Ytterbium dd 70 
Manganese .......... 25 Lutecium ........... 71 
VV „ 25 ani ad 72 
Cöbalt enore Hoe hls 27 Tantalum ........... 73 
Niete 8 28 Tungsten 74 
Upper 29 Undiecovered element. 75 
PANG edie Rie Dyce ee 30 OSmiunn .. 76 
GalliuuiRd ee cee ee 31. Iridium ss.sesesesss. 77 
Germanium 32 Piatinum nnn 78 
Arse nie 3J Gold ais el eee oe 79 
Selenium... .. . 34 Rlerc urg 80 
Bromiingakͤa¶ͤ¶ . 35 Thallium .........00. 81 
VV; r “vei ceeidagesss: Ro 
Rubidium ......... .. 37 Bismuth ............ 83 
Stron tun . 38 Polonium mn... 84 
Yttrium <a .. . . 39 Uniltscavercd element, 85 
Zirconium... . .. 6 40. Nen deere 86 
Columhium ... 41 Undiscovered element. 87 
Molybdenum . . . ...... 42 Radium nn 88 
Undiscovered cement. 43 Actiniumn . . . 89 
Ruthenium .......... 44 Thorium ............ 90 
Rhodium ..........6. 45 Undiscovered element. 91 
Palladium ........... 46 Uranium nnn 92 


The elements beyond Bismuth are radioactive. 


Audio-frequency Amplifier 


In order to accommodate readers who may desire actual-size 
diagrams of thts, the amplifier described on pages 476 to 485, a set 
of three blueprints has been prepared, consisting of— 

One panel pattern (actual sise); 


This set of three prints will be forwarded, postage prepaid, 


upon receipt of $1.10. 
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Another Warning Against 
Re-radiation 


Don’t let your set oscillate while you 
are receiving on the broadcasting wave- 
lengths. It will not be of any advan- 
tage to you and will prevent your neigh- 
bors from getting clear reception on 
account of your set re-radiating. Don’t 
do it! 


The Best Wire for Your Antenna 


SEVEN-STRAND pure copper wire 1s 
the best material to use for an outdoor 
antenna. The size most generally used 
is No. 14 B. and S. gauge wire. 

Of course, No. 14 bare copper wire 
may be used, but the stranded wire will 
give a greater surface, which makes it 
more efficient at radio frequencies. 


Too Much Regeneration 


IF a regenerative receiver has a tend- 
ency to oscillate too much, even when 
the feed-back control is set as low as 
possible, the following suggestions may 
help to stabilize operation: 


A—cut down the plate voltage on the detec- 
tor tube 

B—reduce the filament current 

C—use a larger by-pass condenser across the 
telephones 

D—connect the grid return to the positive 
side of the “A” battery 

E—if three honeycomb coils are used for 
tuning use the next size smaller coil for 
the tickler 

F—use a lower resistance grid-leak (a vari- 
able grid-leak would be best) 

G—use a smaller grid condenser 
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By following out one or more of these 
suggestions the trouble can be eliminated 
and the set will function much more 
smoothly. Try out all the schemes on 
DX reception and you may be able to 
increase the range of the set as much 
as one hundred percent. 


Soldering Flux on Windings 


Be sure (while soldering) that you 
do not allow the soldering flux to bubble 
and drop off a joint onto the windings 
of your tuning coils, as this destroys 
the insulation between turns and has 
been a frequent cause of inefficient 
operation of an otherwise really ex- 
cellent set. 


A Plate Milliammeter for a 
Receiver 


To the experimenter who enjoys play- 
ing with new circuits when they come 
out, a D. C. milliammeter with a scale 
reading up to about 25 milliamperes 
will be a good indicator that the set 1s 
functioning properly. This is especially 
true for new amplifier hooks-ups. A 
meter which is reasonably “dead-beat” 
should be used. 


Water Pipe the Best Ground 


A WATER PIPE, if properly cleaned 
and a good joint made to it, will furnish 
a better ground, in most cases, than the 
radiator, the gas pipe, or a rod driven 
into the earth. 
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Your Window-pane as a Lead-in 


A Coop lead-in can be made by coat- 
ing a piece of tinfoil with shellac, and 
pasting it to the outside of the window- 
pane, and then doing the same thing on 
the inside of the window. The two 
sheets of tinfoil should occupy the same 
relative positions on both sides of the 
pane of glass. The antenna is connected 
to the outer sheet and the antenna 
binding post of the set is connected 
to the inside sheet. The two pieces of 
tinfoil act as a series condenser in the 
antenna circuit but the capacity is so 
high that the impedance offered to the 
radio-frequency signals is negligible. 


Materials for Panels 

Do not use fibre for panels in a radio 
instrument. It absorbs a large amount 
of moisture. You may, however, use 
this same material after it has been 
thoroughly dried in an oven and im- 
pregnated with a synthetic resinous 
compound. In this condition it is pro— 
tected (to a fair extent) from moisture. 


A Tip for Restoring the Efficiency 
of Coils 

A HONEYCOMB coil that seems to have 
lost its efficiency through the warm, 
damp weather may be restored to use- 
fulness by taking off the soft black strip 
of material (by loosening the two 
screws) and then baking the coil in a 
warm oven. ‘Then, replace the black 
strip with a strip of isinglass or celluloid 
cut to the same shape. The black strip 
often collects a large amount of mois- 
ture, sometimes so much that you can 
squeeze it out of the strip. 


Keep an Eye on Your Storage 
Battery 

Use a hydrometer for testing out 
your storage battery. You can get one 
at almost any radio supply store. The 
directions furnished with the hydro- 
meter will tell you how to test the battery 
to determine when it needs recharging. 
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A Tube Precaution 
WHEN testing out a set that is just 
completed, do not put in all the tubes 
at once. Try out each socket one at a 
time and save a few tubes if you have 
made a mistake in connecting up. 


Tag Your Battery Leads 

A Goop stunt is to have the leads 
from the “A” batteries and the “B” 
batteries tagged with little tags marked 
with the voltage and polarity for each 
lead. This will prove a reminder and 
prevent mistakes in selecting the proper 
lead wire to use. 


Broadly-tuned Antenna Circuits 
for Receivers 

A SEMI-APERIODIC (broadly tuned) 
antenna circuit will eliminate one tuning 
control in a receiving set, and will give 
quicker tuning control with very slight 
reduction in signal strength, if a re- 
generative circuit is used. 

An aperiodic circuit is a circuit which 
has no natural period of oscillation; an 
untuned or rion-resonant circuit. 

A semi-aperiodic circuit is one (as 
already stated) that is only roughly or 
broadly tuned. It consists of a few 
turns (not more than 10) included in 
the antenna circuit, and coupled in- 
ductively to the secondary circuit which 
should be sharply tuned. 

This is true of the Reinartz, Haynes, 
and some of the Cockaday circuits. 


A Good Space Saver 


THe use of a combination rheostat 
and socket is a good space saver in a 
receiver where compactness is one of 
your particular requirements. 


Soft Tubes Best for Detectors 


A sort tube, one that contains a lower 
degree of vacuum than a hard tube, is 
more sensitive as a detector, in a radio 
set. The hard tubes function best as 
amplifiers, however, while the soft tubes 
are not as suitable for this use. 
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What Makes the Clicks and the 
Hisses in Static 


THE pictures of different kinds of static ob- 
tained in England by Mr. Watson-Watt and his 
associates and described in an earlier number 
of Poputar Rapio,* have recently been sub- 


„%% VRR RAbio, vol. 5, pages 205-206 (February, 


(a) 

(b) 

(c) 
COMMON KINDS OF STATIC 


These curves represent the three commonest 

kinds of static observed by Mr. Watson-VWatt 

and studied mathematically by Mr. Moullin, as 
described on this page. 


Dr. E. E. FREE 


jected to mathematical analysis by Mr. E. B. 
Moullin.t A formula has been found which 
fits fairly well the curves actually measured 
and this formula has been used to approximate 
the effects of tuned and untuned antennas and 
of other modifications of the receiving circuit 
upon the troublesomeness of the static dis- 
turbances. 

Mr. Moullin's results apply in the main to 
radio telegraphy but one feature of his con- 
clusions has interest for the broadcast listener 
as well. He finds that the actual effect of 
static is much more troublesome than the sim- 
ple mathematical theory indicates that it ought 
to be. This is not because the theory is wrong. 
It is, he believes, because the most trouble- 
some feature of static is not the main wave 
of it, but is the presence of shorter waves su- 
perposed on this main wave, shorter waves 
that may be called ripples on top of the main 
disturbance. 

In a telephone receiver these short-wave- 
length ripples will make the hisses ; the main 
long waves make the clicks. If Mr. Moullin's 
results prove to have general applicability it ts 
the hisses rather than the clicks that trouble 
most greatly the clear reception of radio sig- 
nals. How this conclusion can be applied prac- 
tically to radio telephone receivers is not yet 
apparent, but the first step in controlling any 
natural phenomenon is to find out exactly 
what it is and this step we are taking rapidly. 


Using Static to Forecast 
the Weather 


Ir the origin of static disturbances is to be 
ascribed to storms, electrical or otherwise, as 
seems to be the probable conclusion from the 
well-known work of Mr. Watson-Watt and 
others, then it should be possible to make use 
of these static waves to locate approaching 
storms and to forecast their probable move- 
ment and intensity. That this is being actually 


+ ‘‘Atmospherics and Their Effect on Wireless Re. 
ceivers,” paper before the Institution of Electrical 
Engineers (London), February 14, 1924, to be pub 
lished in the Proceedings of the Institution. 
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done in Europe at the present time appears 
from a brief review of the subject published 
recently by Mr. G. H. Daly.* 

Experiments in both England and France 
have been promising. In particular, Professor 
Rothé of Nancy, France, has developed consid- 
erable skill in predicting the local weather 
from a study of the direction and character 
of static impulses received at his laboratory. 

It would seem, however, that the mere di- 
rection of a static click 1s only part of the in- 
formation that it can be made to yield about 
the weather. Nor is it the most important 
part, for the location of a distant storm can 
be learned without difficulty by telegraph from 
observers at that place, which is the present 
method of the United States Weather Bu- 
rea u. A more valuable service of static to 
forecasting would be the determination, from 
the character of the static, of conditions in the 
higher levels of the atmosphere where there 
are no observers. 

It 1s apparent to everyone who listens to 
radio that there are many different varieties 
of static. Some of the impulses are clicks, 
some are deep-toned rumbles, some are high- 
frequency hisses. Some of the more usual 


Forecasting Weather by Wireless,” by G. II. Daly. 
The Wireless Review (London), vol. 2, pages 217-218 
(January 26, 1924). 
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forms are indicated by the diagram published 
in this Department this month in connection 
with the article of Mr. Moullin. It is prob- 
able that each of these varieties has a differ- 
cut origin and it is almost certain that the 
whole orchestral score that static plays for us 
in our receivers has a meaning, a meaning 
which will help us solve many of the prob- 
lems of the atmosphere and the weather. 
First, we must learn to read the meaning of 
this score and that will require, one imagines, 
a great deal of scientific observation and ex- 
perimentation. But in the meantime, let us not 
regard static merely as an annoying nuisance. 
What it really is, is an incentive to scientific 
study, a signal that beckons to us from be— 
yond the horizon of our present knowledge. 


Progress with the Speaking 
NIovies 


Tue phonofilm of Dr. Lee De Forest, a de- 
vice already described in detail in POPULAR 
Rapio,* continues to approach perfection. It 
has been exhibited recently in a number of 
motion picture theatres with pronounced suc- 


he Motion Picture Speaks,” by Lee De For- 
est. Popurar Rapto, vol. 3, pages 159-169 (March, 
1923). 


A STUDIO FOR THE NEW GERMAN “SPEAKIES” 
While the motion picture camera records the action of the scene, the special sound- 
recording apparatus (shown at the right of the picturc) makes a simultaneous record 
of the words and music. Note the three vacuum tubes that are used as amplifiers. 
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cess and with much apparent interest on the 
part of audiences. 

The reports of listeners agree, almost unani- 
mously, upon two conclusions. First, it is 


apparent that the problem of synchronization, 


long so difficult to surmount, has been solved. 
Dr. De Forest's device actually does produce 
the sound at the instant of the action on the 
screen. Second, the chief present imperfec- 
tion of the apparatus is that the sound seems 
unnatural. It sounds, one listener reported, 
“like an old-fashioned phonograph.” 

Presumably this unnaturalness of quality can 
be corrected in the phonofilm, just as it has 
been corrected so successfully in the best of 
the modern phonographs. And possibly the 
detailed studies of speech and of other sounds 
by Dr. Fletcher and his assistants, as described 
elsewhere in this Department, will prove of 
much assistance here as well as in the prob- 
lems of loudspeakers and telephones. 


A Mystery of Short-wave 
Transmission 


One of the most interesting experiments 
now being carried out in the whole radio field 
is the relay work from KDKA at Pittsburgh 
to KFKX at Hastings, Nebraska, and to 2AC 
at Manchester, England. 

As all radio enthusiasts know, this relaying 
is done on wavelengths in the neighborhood of 
100 meters and has proved to be entirely suc- 
cessful in practice; not only are the programs 
from KDKA received with reasonable regu- 
larity both at Hastings and at Manchester but 
on several occasions the linkage has been ex- 
tended from Hastings to the Pacific Coast and 
WGY at Schenectady, New York, has also been 
linked to KDKA. There seems every promise 
that the linkage of stations in this manner, 
by short-wave radio, is destined to replace. 
more or less completely, the present custom 
of linking stations by land-wire telephones. 

A recent description of the Hastings Station 
by Mr. D. G. Little and Mr. F. Falknor“ con- 
tains, not only the technical details that will 
interest primarily the professional radio engi- 
neers, but also some matters of general inter- 
est to the radio public. One of these is the 
problem of local interference at Hastings. 

Because of the shortness of the wave that 
was arriving from Pittsburgh, substantial in- 
terference was encountered from leaky power 
lines in and about Hastings and from the elec- 
tric apparatus used by physicians and dentists 
in the city. To avoid this the engineers deter- 
mined how far this interference spread outside 
the city. It was found to be about one-half 
mile. Accordingly, the receiver for the 
KDKA wave was located about a mile north 
of Hastings, which was well beyond the zone 
of strong local interference. In addition a 
loop, opposed to the main receiving antenna, is 


* “Radio Station KFKX, the Repeating Broadcast- 
ing Station at Hastings, Nebraska.“ by D. G. Little 
and F. Falknor. Statement issued to the press by 
the Westinghouse Eleetric and Manufacturing Co., 
March, 1924. 


POPULAR RADIO 


used to cancel out what local interference re- 
mained. 

Another ingenious expedient developed at 
Hastings has interest for experimenters every- 
where; the vacuum tubes used on the trans- 
mitter used to re-broadcast the KDKA pro- 
gram to the Pacific Coast are water-cooled. 
The plates of these tubes come in contact with 
the stream of cooling water, yet they must be 
maintained at a high potential above ground. 

To avoid using a self-contained and insu- 
lated system for the cooling water, the engi- 
neers connected the ordinary city water sup- 
ply to the cooling circuit but made this water 
connection through twenty-foot lengths of rub- 
ber tubing 14 inch in diameter. The electrical 
resistance of this long, thin water column is 
so great that practically no current leaks off 
the plates into the ground. 

In deciding on the exact wavelength to be 
used in the relay link between Pittsburgh and 
Hastings some interesting observations were 
made on the variations in signal strength at 
different wavelengths. “Above 3,333 kilocycles 
(90 meters) it was found,” say Mr. Little and 
Mr. Falknor, “that the signal was maximum 
about 7 P.M., central standard time, and 
would fall to about 10 percent strength before 
8 p.m. At 3,000 kilocycles (100 meters) the 
signal strength increased until about 11 P. M. 
and then remained approximately constant 
until about 4 a.m.” 

In general, the waves shorter than about 90 
meters were stronger in the daytime and 
weaker at night. Waves longer than 90 me- 
ters (up to about 100 meters) showed an ex- 
actly reverse effect. They were stronger at 
night and weaker in the daytime. An inter- 
mediate wave, slightly longer than 90 meters, 
showed about the same strength at all times, 
though this strength was less than either the 
daytime maximum of the &80-meter wave or 
the night-time maximum of the 100-meter one. 
To take advantage of this curious constancy 
in the audibility of the wave of tntermediate 
length, the relay wave from Pittsburgh to 
Hastings has been set at approximately 3,200 
kilocycles (94 meters). = 

To the radio scientist the most interesting 
feature of these curious results is speculation 
about what causes them. Mr. Little and Mr. 
Falknor have no suggestions to offer, nor has 
the editor of this Department. The variation 
in transmission of the two waves between night 
and day must remain, for the present, one of 
the many mysteries of radio propagation which 
we know about but do not understand. 


The Papa Machine 


BeroreE the meeting of the New York Elec- 
trical Society on February 28, 1924, Dr. Har- 
vey Fletcher of the Western Electric Company 
exhibited a remarkable electrical machine. 
This machine, when adequately coaxed by Dr. 
Fletcher and his assistant, said “papa” and 
“mama” quite distinctly. 

It consisted of a system of oscillating 
vacuum tubes that produced the vowel sounds 
necessary to these two words, together with 
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Westinghouse 


THIS STATION RELAYS RADIO FROM PITTSBURGH TO CALIFORNIA 


This shows port of the transmitter used at KF KX, Hastings, Nebraska, to re- 

transmit the programs received from KDKA at Pittsburgh, Pennsylvania. Both 

legs of the trip are covered by short waves, in the neighborhood of 100 meters wave- 

length. Inside the white oval at the left is part of the rubber-tube water-resistance 

through which the city water supply is connected with the system that cools the 

plates of the transmitting tubes. The length of this water column prevents any 
important leakage of current to the ground. 
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devices for stopping and starting the sound 
in a fashion competent to produce the conso- 
nantal sounds, “p” and “m.” 

Although this machine was the most spec- 
tacular incident in Dr. Fletcher’s address, 
there was apparent, back of this achievement 
in artificial speech, a vast amount of research 
and ingenuity that has great permanent in- 
terest for the radio engineer. Dr. Fletcher and 
his associates have been able to analyze the 
physical nature both of human speech and of 
human hearing. They have studied, also, the 
physical nature of noise and they have com- 
bined this information, finally, into valuable 
deductions concerning the transmission of 
speech and other sounds electrically; both by 
wire, as in ordinary telephone practice, and bv 
radio. 

The outstanding fact about speech is that 
each vowel sound, like “a” or “ah” or “oo,” 
consists of two fundamental frequencies or 
pitches. By sounding these two frequencies 
simultaneously Dr. Fletcher made his “papa” 
and “mama” machine pronounce these vowels 
with considerable similarity to the human 
voice. The consonants reprcsent, also, certain 
pitches or frequencies, as well as the mere 
starting or stopping of sounds. Dr. Fletcher 
has constructed a set of electric filters or wave 
traps adapted to remove or to let through any 
desired group of frequencies of sound. Using 
these he demonstrated to the Society which 
frequencies are responsible for the vowel 
sounds of speech, and which (in the main) 
for the sounds of the consonants. 

The range of frequencies necessary (or use- 
ful) in speech extends from some 30 or 40 vi- 
brations a second up to about 6,000 vibrations 
a second; as the engineers say, the range is 
from 30 to 6,000 cycles. This is somewhat 
shorter than the perceptive range of the human 
ear, for many people can hear sounds down to 
15 or 16 cycles and up to 20,000 cycles or even 
more. Some of these very deep and very 
shrill sounds are used in music, but they are 
not necessary to speech. 
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Dr. Fletcher's system of filters covers, how- 
ever, the entire range of audio frequencies. 
They are divided into ten groups. The lowest- 
pitch group takes out all frequencies from 
zero to 125 cycles a second; the next removes 
the frequencies between 125 and 375 cycles; 
the third, those between 375 aad 500 cycles, 
and so on. The tenth and last filter takes out 
all frequencies above 4,000 cycles, which is 
about the highest note used in ordinary or- 
chestral music. 

These filters can be used either separately 
or together, so that it is possible to remove 
from spoken sounds, or from music or any 
other sound, any desired group of frequencies, 
leaving the other frequencies to be heard 
alone. 

When Dr. Fletcher connected these filters 
to a microphone circuit over which speech 
was passing and thence to a loudspeaker so 
that the audience could hear the result,. some 
remarkable characteristics of speech became 
evident. For example, the intelligibility of 
speech is found to depend mainly on the higher 
frequencies, these being the frequencies that 
carry the consonants. When Dr. Fletcher ad- 
justed his filters so that all frequencies below 
1,500 cycles were filtered out, leaving only 
those from 1,500 to 6,000 and above, the speech 
was still quite intelligible, though nasal and 
unnatural in sound. 

But when, on the other hand, the frequen- 
cies below 1,500 were retained, those above this 
limit being filtered out, the speech became a 
mere throaty grumble, possessed, it is true, of 
considerable volume, but totally unrecogniz- 
able as our familiar spoken English. When 
the one-end filtering was not extended so far, 


- being confined, for example, to the loss of fre- 


quencies below 500 cycles or above 3,000 cycles, 
there was no interference with intelligibility 
but there was an unnaturalness of tone. The 
loss of the lower frequencies produced what 
we commonly call a “nasal” tone. The loss of 
the higher frequencies made the speech sound 
thick and hoarse. 


RECEIVER HOOK-UP AT THE STATION KFKX 


This receiver picks up the 94-meter wave from Pittsburgh. 


Note the loop that helps 


to balance out the local interference. 
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THIS MACHINE SAYS “PAPA” OR “MAMA” 


Using this collection of vacuum tubes, wave filters and other apparatus, familiar to 

radio, Dr. Harvey Iletcher (at the right) and Dr. John C. Steinberg demonstrated 

to the New York Electrical Society their ability to produce sounds recognizable as 
spoken vowels, as well as the two words, “papa” and mama. 


Perhaps the most interesting of all these ex- 
periments to the radio fraction of Dr. Flet- 
cher’s audience was one in which both ends 
of the frequency series were filtered out, leav- 
ing, for example, only the middle range be- 
tween a frequency of 375 cycles and one of 
3,000 cycles. This produced a tone much re- 
sembling that of the usual types of loud- 
speaker used on radio sets. The implication, 
Dr. Fletcher explained, is exactly what it 
seems. Most of the loudspeakers now in use 
do actually filter out these higher and lower 
frequencies. The problem of producing a bet- 
ter loudspeaker reduces itself, therefore, to 
perfecting a device that will not filter out these 
extreme frequencies. Here will lie, we imag- 
ine, the greatest importance of Dr. Fletcher's 
detailed and original studies to the radio art. 


An Amateur Radio Detective 
Tracks Down a Buzz 


A RECENT exploit of Mr. Perry O. Briggs, 
1BGF., deserves to stand as a model of how the 
radio amateur can help make his neighborhood 
a good neighborhood for radio.* It happened 
in Hartford, Connecticut, where a most an- 
noying buzz showed up suddenly and interfered 
with reception on the outfits of many local 
listeners. Mr. Briggs agreed to track down 
the source of the trouble, loaded his receiver 

? Cornering That Buzzing Interference,” by Perry 
„ OST, vol. 7, no. 8. pages 34-35 (March, 
102 ; 


and an audibility meter into his automobile and 


went to work. 


His first step was to occupy for brief inter- 
vals twenty-five separate receiving locations 
scattered over the city. At one of these loca- 
tions the buzz was found to be substantiall 
louder than at any of the others and the searc 
was centered, therefore, in that neighborhood. 
With the set tuned in and the automobile mov- 
ing slowly along the streets, Mr. Briggs hunted 
for the points of loudest buzz. 

The troublesome locakty was finally located 
on a short street that had but three street 
lamps and the interference was placed, with 
reasonable certainty, as some defect of the 
circuit lighting these three lamps. The Hart- 
ford Electric Light Company, being unable 
to locate the precise point of trouble, removed 
the whole wiring of the three lamps. Since 
then the buzz has been heard no more. 


Radio Signalling with Live Frogs 


A FRENCH scientist delving into the musty 
books of the great National Library in Paris, 
has discovered that an effect which we know 
now to be radio was discovered and described 
more than a hundred years ago.* The trans- 
mitter was a friction machine producing static 


„A French Pioneer in Radio.“ by T. Guinchant. 
J. Onde Electrique, vol. 2, pages 634-635 (November, 
1923). The passage quoted from Biot is our own 
translation from a copy of his book in the Wheeler 
Collection in New York. 
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sparks; the receiver (or, more precisely, the 
detector) was a live frog! 

The genius who devised these experiments 
so much earlier than anyone had suspected an 
origin of radio was Jean Baptiste Biot, a 
French physicist who was well known to the 
scientific world in the days just following the 
adventurous years of the Revolution and of 
Napoleon. In 1819 he published in Paris his 
“Treatise on Experimental Physics and Mathe- 
matics.” Here is how he described his ex- 
periments on what we now know to have 
been radio: | 

“Suspend a living frog by a silk cord, at 
some distance from the conductor of an elec- 
tric machine and attach to one of the legs of 
the frog a light and flexible metallic chain, the 
lower end of which makes contact with the 
ground. Then, whenever you operate the ma- 
chine, as the electricity develops on it sparks 
will escape from time to time from the con- 
ductor, especially if you present to this con- 
ductor a metal rod with a hemispherical end. 
At each explosion of the spark you will see 
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the frog jump, even though it is not in com- 
munication with the electric circuit.” 

Biot goes on to say that this experiment can 
be performed even with a dead frog, provided 
that it has been properly prepared, and he adds 
an observation which, in the light of our pres- 
ent knowledge, is especially interesting. “The 
muscular contractions may be produced,” he 
says, “even at a distance of ten or twelve 
meters.” 

There can be no doubt that this ingentous 
Frenchman, working with sparks and frogs 
long before anything was known of the na- 
ture of electricity, to say nothing of electric 
waves, really had his hand upon the phenom- 
enon of energy transfer by electromagnetic 
waves—a phenomenon that it took science over 
seventy years to rediscover. 

It is of interest, also, that the “ frog detec- 
tor’ can still be employed with radio waves. 
A modern French scientist has been able, says 
Biot's recent rediscoverer, to detect the time 
signals from the Eiffel Tower, using a frog in 
much the same way that Biot employed. 


mos at | 


Reprinted from Scientific Paper No. 480 of the U. S. Bureau of standards 


HOW AN AIRPLANE IS GUIDED BY THE NEW RADIO 
SIGNAL SYSTEM 


The radio signals are sent out from the two cotls shown at the bottom of the 


diagram, as described on the following page. 
line marked I’, the two letter-stgnals are heard with the same intensity. 


So long as the airplane flies along the 
To the right 


or left of this line, one letter or the other is stronger. 


IN THE 


WORLD'S LABORATORIES 
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Armstrong Perry 


A REAL “RADIO LECTURE ROOM” 
In this recitation hall of the Electrotechnical Institute in Vienna, Austria, all kinds 
of electric current ure supplied at the desk, the blackboard is operated automatically ' 
and there is a special screen of ground glass for use with the oscillograph. 


A New Radio Pathfinder for 
Airplanes 


By means of a new invention, developed at 
the United States Bureau of Standards, it is 
now possible for an airplane to fly from one 
flying field to another one, or to fly, for that 
matter, along any determined air lane, and 
never deviate in the least from the direct line 
of flight. This can be done even in the thickest 
fog or if the pilot is blind. Tt is done by a 
new sound signal that comes to the pilot over 
the radio.* 

At the flying field or other station toward 
which the airplane is flying there are two ver- 
tical coil antennas, their planes being placed 
at an angle of 135 degrees to one another. The 
transmitting set is connected alternately first 
to one coil, then to the other. One coil sends 
out the code signal for the letter A, the other 
coil sends out the letter T. All this can be 
attended to automatically, the change from 
one coil to the other being made, also auto- 
matically, every second. 

Like all loop antennas these coils have di- 


*“A Directive Type of Radio Beacon and Its Ap- 
lication to Navigation,” by F. H. Engel and F. W. 
JYunmore. Scientific Papers of the Bureau of Stand- 
ards. number 480 (being vol. 19, pages 2%1-295), lan- 
uary 5. 1924. 


rectional properties, the signals which they 
send out being stronger in the plane of the coil 
than in any other direction. And therefore, 
since two coils are used in this case, there is a 
certain direction with reference to the posi- 
tions of the coils in which direction the rela— 
tive signal strength of the two letters, A and 
T, is the same. In any other direction one of 
the letters will seem to the aviator louder 
than the other one. 

Suppose it is desired to guide an airplane 
between New York and Philadelphia: The 
coils are erected at Philadelphia and their po- 
sition is adjusted so that the line of equal sig- 
nal strength of the two letters points directly 
toward New York. Then let the aviator in 
New York take off and head, as he believes. 
toward Philadelphia. So long as he really 
does head toward Philadelphia, so long, that 
is, as his machine is close to the straight line 
between the two cities, he will hear the A's 
and T's in his headphones with exactly the 
same strength. But suppose he accidentally 
deviates from this straight line? Then he will 
hear one of the letters louder than the other. 
All he has to do is to keep his plane in that 
position where the two letters sound alike and 
he will arrive, without further attention on his 
part, at the station from which the signals are 
being sent out. 


CONDUCTED BY KENDALL BANN 


NING 


HELT your neighbor. If you have discovered any little Kink that helps to eliminate 
trouble in your radio apparatus, or if while experimenting with the connections of 
your set you should run across some interesting phenomenon, or if vou should dis- 
cover some new hook-up that gives better results—send it to the Listening In“ page. 


Practical Hints on the Care of 
Radio Panels 


NEAT looking panel is an important 

factor in a radio installation. A 
set may approach perfection electrically 
yet give a poor impression because of 
a greasy or spotted panel. How to keep 
your panels clean is told by this reader 
from Oregon: 


Radio panels can be divided into two classes, 
those with a polished surface, such as are gen- 
erally used in receiving equipment, and those 
with a dull finish, such as slate, composition, 
fibre, or any of the resinous materials; some- 
times rubber or similar products. 

The type with polished surfaces quickly be- 
come marked, particularly in receiving sets, 
where the operator’s fingers often come into 
contact with the panel when tuning. Such a 
panel should be rubbed over with a soft cloth 
occasionally to remove any spots that may 
appear on its surface. Even with this care, 
however, one finds that all of the dirt or 
grease that may accumulate cannot be entirely 
removed; the most effective method of clean- 
ing then is to rub down the panel with a rag 
saturated in alcohol, finishing off with a soft, 
dry cloth. 

If the panel is not unduly exposed to dust 
and dirt the cloth used for frequent cleaning 
may be used with a few drops of raw oil. 
This brings out a brilliant lustre on the pol- 
ished surface without injuring the panel in 
anv way. 

The type of panel that has a dull or mat 
finish, does not show the dirt so easily as the 
type with a polished surface. Many amateurs 
and fans who construct their own apparatus 
prefer this type of finish. An occasional rub- 
down with an oily rag, using raw oil in small 
amounts, keeps the dull finished panels look- 
ing neat. 

Slate panels, generally used on shipboard for 
switchboards, charging panels or starting de- 


vices are best cleaned with an ammonia solu— 
tion. These panels should be gone over when- 
ever the bright work on them is polished, as 
some metal polish is frequently left on the 
slate, turning that particular spot lighter than 
the rest and detracting considerably from the 
generally good appearance of the panel. 

A few pointers on the working of panels 
in the construction of radio sets may be of 
help to those who experience difficulty m 
making these up: 

A center punch should be used for laying 
out all holes. A spring prick-punch is pre fer- 
able for this. 

In drilling holes, begin to drill from the 
front side, clamping the panel to a board or 
to a bench to avoid chipping. Use sharp metal 
twist drills. 

To countersink a hole, use a reamer or a 
larger size of drill. 

In polishing a panel for the first time use 
steel wool or sandpaper and raw linseed oil 
for surfacing. Follow this with a thorough 
rubbing down with pumice and oil, and then 
finish off with a few drops of oil and a clean, 


soft cloth. —THERON W. BEAN 


Stations You May Hear from 
Canada and Cuba 


UPPLEMENTING the list of Amer- 

ican broadcasters in the January issue 
of PoPpuLAR RADIO, and the list of Eu- 
ropean stations in the December, 1923, 
issue, here is a complete list of the 
stations now on the air with broadcast 
programs in Canada and Cuba: 


CANADIAN STATIONS 


Ware- Fre. 

Call length (kate 
Letters Location of Station (meters) cycles) 
CFAC Calgary, 85 430 698 
CFCA Toronto. Ont. 400 750 
CPCP Montreal, P. Q.. ( 440 682 
CFCH Iroquois 1a | eee eee ae 400 780 
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Wave 
length 

Location of Station (meters) 
uebec, P. Oo. ees ĩ eee s 410 
dmonton, Alta.. 410 
Victoria, B. C................. 400 
Calgary, Alberta.............. 440 
Bellevue, P. MMOWOWOWwded. 450 
Vanesduüune Bis 450 
Sudbury . 410 
Lor don. Ont.. 420 
Nanaimo, B. C. %%ͤ . c, 430 
Saskatoon, o oscars 400 
Kingston, Ont..............--- 450 
Montreal id os oe seca soc yaces dad 400 
Halifax, N. ³·¹ ˙¹ 0 ess 400 
Calgary.....eses.s e 410 
uebhe sss RSS e 410 
Fo. Rede eee a 400 
Vancouver sé sis sa wwaw se see es 440 
Montre!!! . 410 
Edmonton. Alberta. . 450 
London. Ont E 9 .V. (4130 
Toronto 3 ... 410 
Vancouver.. .....csssssssseo> 420 
St. John, New Brunswick .. 400 
enn be Cee i 410 
Olds; Alta. 400 
enn es Pee 430 
Montreal............ cc cece ces 430 
Vancouver 410 
Sron tg wee Ss 450 
Regina, Sasl ll. 420 
Hamilton, unt. 410 
Winnipeg 450 


Freq. 
(kilo- 
cycles) 
732 


Call 
Leiters 


CuBAN STATIONS 


are- 
length 

Location of Station (meters) 
HAU. RES ORE re 400 
Havana P 240 
Havana... ; 260 
Havana: ae 320 
Havana 300 
Havana 220 
Havana. 275 
HA ³ ð ⁵ ð 180 
IIJ//öÜõÜ m m. tices: (150 
Havana 350 
Havana 200 
Havani osie epa to ae ood 250 
Havanese £4 ĩͤðͤ K 280 
WaVaas woe y ee ea wees 270 
/ 24.65 ne Gees e.s... 360 
IAA ĩð toee Toter 200 
Havanā. ˙ ma ⅛˙—mr f ga < 230 
Mavana s3.22-3 26 aos ĩͤ ade 210 
C))!;kkü 8 360 
Cienfuegos 200 
Sen segs s. woes Sard 300 
Cienfuegos 170 
Cienfuegos 225 
Caiberſenmnn vhate ded 225 
Tuinucu 275 
Find Seo Bur ea ee 340 
Santiago..... 240 
Santiago. .... 250 
Santiagon 2c su seu 2 
Samiag gs, Sa wees 180 
SA. kN See as 225 


Wide Warid 


RECORDING RADIO PROGRAMS ON A WAX CYLINDER 


Here ts the new 


“radio telephone” 
entertainment that the radio receiver is tuned in upon; ; 
preserved and the programs repeated upon the talking machine. 


is the product of a German inventor. 


that registers automatically all the incoming 
the cylinder records may be 
This novel device 
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A Straight Line Chart for Tuning a 
FOUR-CIRCUIT COCKADAY RECEIVER 


earn Senate STATIONS Log other stations as received 
80 


5870 A.S.D 


S36—AY.W 
526— MA.. 


517 —W.6.X.- W.W.. 
65 
SOI—W.ILP- No. 


OO WM. c 
92 - A. G N- W. BAVJ- WEAF. 
785 — WM. oO. c. 


476—WBA.P-WEFAA. 
168 — A.- WC A. N- WN. c 
y62— MWC A. E. 

555 - W. J. Z. 


— 448 W JA Z- W.MA.Q. 

7 1% - os. 

53 O CAT A.C. 

929 —- W. 5. B. 

923 - 0 

5% /- W. B. A. V- W. A G. 

411 —WD.A.F.- M . 5 

0 -W UN- WA. T- WOR. 
35 50 -.- W As.- Mx. 
SSS -A .- WD. A. .- W.F]. 
390 - W. B. A V- WIA. - WJ. A. M.; 
SSS --Wo. A. I. 


70 


80 SS Oo -WG V- WN Z. 
log as yvece/ved 
360- 
25 
3495—weaT. 
337—-W. B.Z 
20 326—KDKA 
S-. N. 
373 —6. K. W. 
30 -W. N. WS A. J 
713 
296— 
2B6—K FNX-KOP-WOAU-WEAIHFERKS 
283 —- Ww. A. &. 
280 -W. A. .- W JAN- MWM. A. Yy, 
2758 — 1 2 Z. WIA. 
275 —-WZ AV WJA B.- WT A.s 
10 — 273— 
270 — 
266—-WA BA. 
28 —- W. C. AJ - WM. A. C. 
ES m M. 
25 %%% A i A 
278 -W A. H. 
LION FLIX. 
3355 
222— * A. 
229—W.0.AL. 
k 227—W.WAE. 
J 222 — W. /r. H. G. 


Copyright, 1924, by L. L. Dod ¿s 
CHARTS THAT HELP YOU TO TUNE IN 


The charts on these two facing pages were designed to suit theoretical, ideal con- 
struction conditions of each particular circuit; as actual conditions vary from the 
ideal in individual receiving sets, the wavelength and dial-setting scales have been 
separated by a blank column, which provides ample space to connect the wavelength 
of any station tuned in, with the dial setting at which the signals come in loudest 
and clearest; for example, if you tune in W GY with your dials set at 33, you 
should connect 33 on the left-hand scale with 380 on the right-hand scale, by a 
straight line, 
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A Straight Line Chart for Tuning a 
NEUTRODYNE BROADCAST RECEIVER 


DIAL SETTINGS Wave 
“ect a e — Lengths STATIONS Log other stations as received 
/00— 84 6— A.S.D. 
= 536—AY.W. 
95— 3 ALY. 
526—WO.A.W. 
90 51 7—W.G.X.- NN. 
509—W.LP- WO0.O. 
85 500— c 
492—K.GW-W.BAY- WEAF. 
60 ¥8Y—W.0.C. 
75 = ¥760—W.BA.R- WFAA. 
Y¥69—AFI.-W.C.A.P- WRG 
Y¥62—W.C.A.E. 
70 — yY55—W.J.Z. 
— 448 —W J A.Z.—- W.MA.Q. 
65 441 — W.0.5. 
Y¥Z0—CKAS. 
0 423—KP.O 
4} 7—W.B.A.H.- WLAG. 
55 Y —WD.A.F.- WB. 
Y0O5S—W.J Y.- W.D.T- WOR 


5 ο = CA.= WH.A.S.-PWX. 

50 395—HAH.J.- W.D.A.R.- W.F I. 
390—W.B. AY. ~ WJ AX.- W.T.A. N 

38085 —W.0.A.1. 


380—WG.Y.- W-H.A.Z. 
75 log as rece/ved 


70 m 360- 


35 3495—WCB TD. 
= 337—W BZ 
30 326—ADKA. 
3/3—WG.R 
3/73 — 6 w. 
25 309—WL.W.-WSA.I 
=i 296— 
20 286—K FAX -KOP-WOEOAU-WEAI-AF FRB.) 
283— W.-K. 
2600 —WA.AD.- W.J AN- WMA Y 
278 — ZZ. Ac 
275—WF.AV.- WJ A.B- WAS 
273— 
270— 
266— WABA 
10— 26/—W.C6.AY-WMA.6. 
$A — fe. M. 
250-—-NFGX-HNJI-WMAYV 
2¥8—WS.AH. 
5 2Y0—H FIX. 
ESG— WARY 
i 239—W.T A. 
22 9—W.0.A.L. 
O 227—W.W.AE 
222 —W.H.A.G. 


Copyright, 1924, by L. L. Dodds 
HOW TO USE THIS CHART 

After tuning in a station sharp and clear, enter the No. 1 and 2 dial settings; then 
draw a straight line from the dial setting to station's wavelength. This list 
includes all wavelengths for stations of 200 watts and over and call letters of all 
stations of 500 watts and over—excepting those on 360 meters, which are omitted 
on account of the large number, and a few of which may be heard in any par- 
ticular district. 

The calibration of the dial scale is graduated by a special mathematical process 
evolved by Mr. L. L. Dodds, of Cleveland, O. 
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Better Results with Less Power 


MERICAN amateurs are today 

communicating with English ama- 
teurs with one thousandth of the power 
used with indifferent results twenty 
years ago, states J. T. H. Dempster, 
an engineer. To be specific: 


Back in 1904, a few years after Marconi 
startled the scientific world with his experi- 
ment that promised to revolutionize long dis- 
tance communication, the General Electric 
Company engineers were actively interested in 
the new art and they, like others, tried for a 
long time to offset the shortcomings of re- 
ceiving apparatus by boosting the power at the 
transmitting end. Dr. R. A. Fessenden, form- 
erly a professor at the University of Pitts- 
burgh, was engaged to install transmitting and 
receiving equipment, with the expectation that 
this method of communication would replace 
the telephone and telegraph lines. 

The receiving apparatus consisted of the 
famous Fessenden liquid barretter or, in bet- 
ter known terms, the electrolytic detector, 
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which was used in connection with the Fessen- 
den interference-preventer circuit. The clec- 
trolytic detector consisted of a platinum wire 
coated with silver. This was known as Wol- 
laston wire.” The silver coating gave mechan- 
ical strength to the wire which was less than 
ten thousands of an inch in diameter. The nitric 
acid in a platinum cup into which the wire 
dipped formed the electrolyte. The platinum 
a was the other pole of the electrolytic 
cell. 

The electrolytic detector was a marked ad- 
vance over the Marconi coherer but it was still 
much less sensitive than the crystal detectors 
now in use. Static frequently burned the point 
from the platinum wire temporarily destroying 
the use of the detector. 

The headphones adopted were especially 
made according to the navy standard and they 
were wound for the first time with enameled 
wire. These phones were about one twenty- 
fifth as sensitive as the cheapest headphones 
on the market today. 

Today, an operator in Lynn with a three- 
bulb receiving set can get Schenectady signals 
1,000 times stronger than was possible in 1903 
and that from a transmitter using but five 
watts and a mast fifty fee high. 


HAVE YOU HEARD THIS ENGLISH STATION? 


Here is shown some of the line equipment that ts used for picking up 

points outside the studio in the London broadcasting station, 2LO. 

includes vacuum-tube amplifiers (which are shown mounted on the wall in boxes), 

and also the regular telephone apparatus for listening in and testing out the lines 
in use. 


rograms from 
his equipment 


IF you are getting good results with your receiving set, tell your fellow-readers of PorulAR 
Rano how you get them. Give the call letters of the stations you hear, the locations sal them, the 
type of apparatus that you are using and How You Are UsiNG It. 


REINARTZ HAS ANOTHER ADMIRER 
Tre Reinartz hook-up is praised by J. 
Sulouff of Altoona, Pa., who submits the fol- 
lowing list of stations logged i in four evenings : 
EAF, New York City; WIP, WDAR, WFI, 
WOO, Philadelphia, Pa.; ; WGR, Buffalo, 


N. V.; WGY, Schenectady, N. V.; KDKA, 
Pittsburgh, ir WGAW, Altoona, Pa.; WCR, 
Washington, D. C.; WSB, Atlanta, Ga.; 


WHAS, Louisville, Ky.; 
WCAE, Pittsburgh, Pa.; WMC, Memphis, 
Tenn.; WOC, Davenport, Ia.; WGI, Med- 
ford Hillside, Mass. ; WWJ, Detroit, Mich., 
and WDAP, Chicago, Ill. ; 
* „% > i E. 
A CRYSTAL RECORD . 

NicR Manrreni of 30 Van Houten Street, 
Paterson, N. J., makes bold enough to say 
that he receives PWX of Havana, Cuba, on his 
crystal set. 

Others on his list are KDKA, Pittsburgh, 
Pa.; WGI, Medford Hillside, Mass. ; ; WGY, 
Schenectady, N. Y.; WOC, Davenport, O., 
and PWY of Havana, Cuba. 

* „ > 
HOW IT SOUNDS IN ENGLAND 


Stations WGY and WJZ can be heard in 
England on three tubes, one radio-frequency, 
one detector and one audio- frequency, accord- 
ing to Bernard Caldwell of station 5VK in 
Warrington, Lancashire. That is to say in 
American terminology, he hears these two 
New York stations in the early morning with 
one stage of radio and one stage of audio- 
frequency amplification. He uses a single-wire 
antenna 35 feet high and 90 feet long. 

“I sometimes receive complete programs, 
without any sign of fading, betw een the hours 
of two and five in the morning,” he explains, 
“and I have letters from the eneral Electric 
Company and from the Westinghouse Electric 
Company in confirmation.” 


WOR, Newark, N. J.; 


COCKADAY SET SPANS ATLANTIC 


UsinG only one tube, three stations in the 
British Isles were heard on the Cockaday four- 
circuit tuner by Edward W. Kent, whose ad- 
dress is Box 263, North Sydney, Nova Scotia, 
Canada, 1, 000 miles from anywhere and 3,500 
miles. from KFI,” Los Angeles, Calif., which 
he also heard. 

His only variation from the plans described 
in Popucar RAbio was to use an English Mul- 
lard tube. His antenna, as suggested, was 
made longer than usual, about 195 feet from 
the set to the end, and about 40 feet high, 
with a counterpoise of 175 feet of bare copper 
wire, number 6, buried one foot deep directly 
under the antenna. 

He says he has heard amateurs in every dis- 
trict in the United States, three in Canada and 
one in England. 

Some of his record broadcasters are KHJ, 
Los Angeles, Calif.; WOAW, Omaha, Nebr.; ; 
WSB, Atlanta, Ga. ; WFAA, Dallas, Tex.; 
W KAQ, San Juan, Porto Rico; PWX, Ha- 
vana, Cuba, and WOC, Davenport, Ia. There 
are 120 others. 

“WGY comes in so strong, a thousand miles 
away, that the phones rattle,” he states. “On 
particularly good nights I can hear it fifteen 
feet from the phones.” 

2 „ + 
DISTANCE IS A REGULAR THING 


“I HAVE been receiving from KHJ, Los An- 
geles, every night since October 13, using your 
four-circuit tuner,” is the news from Wilmer- 
ding, Pa., where S. K. Yundt, Jr., is trying a 
few tricks of his own. 

“Use WD-11 tubes throughout and Cardwell 
condensers, with a 250-foot antenna about 50 
feet high,” is Yundt’s prescription for suc- 
cess. Add to this a condenser of .00015 mfds. 
capacity, a rather critical thing, across the 
phones and make your coils without fluid cov- 
ering of any kind. 
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WHAT THE REINARTZ CIRCUIT CAN DO 

A RECORD of hearing thirty-eight stations 
more than 1,000 miles away is submitted by 
Carl H. Pastje of Denison, Ia. He does it 
with a Reinartz coil and two stages of audio- 
frequency amplification. By using a UV-200 
detector tube and UV-201A amplifier tubes, he 
brings in most of the stations on a loud- 
speaker. 

On the coil he is using, there are only 14 
taps. His condensers are 23-plate and 43- 
plate vernier type, and his transformers are 
RCA 9 to 1 in the first stage and Thordarson 
3½ to 1 in the second stage. The antenna 
consists of one strand of number 12 copper 
wire supported between two wooden masts at 
an average height of 45 feet, with two insu- 
lators at each end. Ground connection is made 
to a telephone ground rod 7 feet long and 5% 
of an inch in diameter, driven into moist 
earth. 

The list includes WKAQ, San Juan, Porto 
Rico, 2,450 miles away; KPO, San Francisco, 
Calif., 1,525; PWX, Havana, Cuba, 1,575; 
KDZ E, Seattle, Wash., 1,435; KGG, Portland, 
Ore., 1,465; WEAF, New York City, 1,150; 
KFAN, Moscow, Idaho, 1,180; KFCB, Phoe- 
nix. Ariz., 1,125; WJAR, Providence, R. I., 
1,265; WHAO, Savannah, Ga., 1,065; WHAV, 
Wilmington, Del., 1,080 and, WDAL, Jack- 
sonville, Fla., 1,150. 

* + > 
HE PULLS IN 67 SPEAKER STATIONS 


H. E. Mue cer of Pilot Grove, Mo., hears 
67 stations on his loudspeaker “with enough 
volume to fill a good-sized room.” He uses 
the Cockaday four-circuit tuner. His record 
speaker station is CYB of Mexico City, Mex. 
Others are WSY, Birmingham, Ala.; CFCN, 
Calgary, Can.; KLZ, Denver, Colo.; WBAP, 
Ft. Worth, Tex.; WHAB, Galveston, Tex.; 
KFKA, Greeley, Colo.; PWX, Havana, Cuba; 
KHJ, Los Angeles, Calif.; WMC, Memphis, 
Tenn.; WEAF, New York City; WAAC, 
New Orleans, La.; WHAM, Rochester, N. Y.; 
WOAI, San Antonio, Tex.; WLAL, Tulsa, 
Okla., and WJAD, Waco, Tex. 

2 „ „ 
SET REACHES TWELVE STATES IN 
FOUR HOURS 

In one evening in Chicago, Wm. B. Metcalf, 
Jr., heard seventeen stations in twelve differ- 
ent States with his Cockaday four-circuit 
tuner. He writes that most of them were 
heard on a loudspeaker. 

The stations he heard are KRDRA, Pitts- 
burgh, Pa.; WWJ, Detroit, Mich.; WOC, 
Davenport, la.; WGY, Schenectady, N. Y.; 
WLW, Cincinnati, O.; WGR, Buffalo, N. V.; 
WIT As, Elgin, III.; WCBD, Zion, III.; WOS, 
Jefferson City, Ia.; WMC, Memphis, Tenn.; 
WHAZ, Troy, N. V.: WOAW, Omaha, Nebr.; 
WFAA, Dallas, Tex.; WBAP, Ft. Worth, 
Tex.; WLAG, Minneapolis, Minn.; WSB, At- 
lanta, Ga.; WDAF, Kansas City, Mo. 

Through the local stations he heard KDKA, 
Pittsburgh, Pa.; KSD, St. Louis, Mo.; 
WBAP, Ft. Worth, Tex.; WFAA, Dallas, 
Tex.: WS Al, Cincinnati. O.; WOC, Daven- 
port, Ia., and WOAW, Omaha, Nebr. 
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HE DOES THIS IN DAYLIGHT 

ANOTHER mystery similar to that of the 
“fading” of WGY, Schenectady, and the dead 
spots” of WEAF, New York, and similar 
freaks of other stations, is reported by F. P. 
Morrow, of Arnaudville, La. Some near-by 
stations he cannot hear at all, while he re- 
ceives unusually well from other stations dur- 
ing the day. 

“I am in a very small town,” he writes, 
“away from any large city, and there are no 
powerful broadcasting stations near me, ex- 
cept one 100-watt station in Baton Rouge, 
60 miles away, and stations of similar power 
in New Orleans. For some queer reason I 
am unable to hear these stations at any time, 
on my four-tube set. 

“I get the weather report every morning 
from WHAB, a 200-watt station at Galveston, 
Tex., and from WCAK at Houston, Tex., a 
10-watt station 215 miles away. 

“T listen in on the Normal Teachers’ School 
at Cape Girardeau, Mo., at three o’clock in the 
afternoon. Last Sunday afternoon at 3:30, I 
heard WTAS, Elgin, Ill, and now, at 4:00, I 
get WHAS at Louisville, Ky., and KDKA at 
Pittsburgh, Pa. Most other powerful stations 
in the southern part of the country come in 
well at night.” 

2 * * 


ONE EVENING’S TRAVEL 


SIXTEEN stations in one evening, using a dry- 
cell tube, is the record of Franklin Wernli of 
Minneapolis, Minn. He uses only a vario- 
coupler and a 23-plate variable condenser for 
tuning. For DX hunting, his single-circuit 
hook-up is one of the simplest, but for sharp 
tuning and clear reception without inter fer- 
ence, the double circuit is always better. 

On the night of September 21, he heard 
WCAE, Pittsburgh; WWJ and WCX, Detroit, 
Mich.; WOAW, Omaha, Nebr.; WJAZ, Chi- 
cago; KSD, St. Louis, Mo.; WSAl, Cincinnati, 
O.; KYW, Chicago; WSB, Atlanta, Ga.; KFI, 
Los Angeles, Calif.; WMC, Memphis, Tenn.; 
WMAK, Lockport, N. V.; WDAF, Kansas 
City, Mo.; WHN, New York City; WFAG, 
Syracuse, N. Y.; KGW, Portland, Ore. 

2 „% „ 
HE IM PRO VES HIS COCKADAY SET 

THE wrong coil was all that was <eeping 
his Cockadav four- circuit tuner from spa.wing 
the continent, according to Joseph Waring or 
441 East 164th Street, New York. When 
he replaced his first coil with one which 1s 
specified for the circuit, he picked up Los 
Angeles, Calif. 

“At twelve-fifteen I tuned in Station KHJ 
of Los Angeles,” he writes, “and held it con- 
tinually until one-thirty A. M., and am de- 
lighted to say that I experienced no fading or 
interference. I consider this good, because I 
was using only one WDI11 tube. 

Others which he heard with his little dry 
cell are WAZ of Chicago, III.: WOC. Daven- 
port, Ia.; WCX, Detroit, Mich.; WSB. At- 
lanta, Ga.; WRK, Hamilton, O., and WCAP, 
Washington, D. C. This is a partial list for 
his first evening with the new coil. 
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HE INVENTORS. 


CoNDUCTED BY THOMAS ELWay 


Turis department will keep you in touch with the latest inventions of interest on 
which patent rights have been granted, and which are significant contributions to 
radio art. 


Static Eliminator 


No. 1,468.049. Invented by A. H. Taylor of 
Grand Forks, North Dakota, and assigned to 
the Radio Corporation of America. 

This. is a method of making a partial separa- 
tion between signal impulses and static or other 
strays by using two or more antennas, one of 
which is more receptive to the signals while 
the others are more receptive to strays. The 
antennas are then opposed electrically so that 
the effect of the strays in the signal-receiving 
antenna is more or less neutralized. Detailed 
arrangements of circuits and antennas for this 
purpose are described and covered by the patent. 


Removing Vertical Strays 


Nos. 1,468,059 AND 1,468,061. Invented by 
R. A. Weagant of Douglas Manor, New York, 
and assigned to the Radio Corporation of 
America. 

These patents are applications of a theory 
formulated by the patentee to the effect that 
the impulses of static are mainly vertical, while 
the signal impulses that one wishes to receive 
are mainly propagated horizontally. Circuits 
are arranged to receive selectively the up-and- 


down waves of static and to oppose these to 
the impulses in ordinary antennas, thus bal- 
ancing out the effects of static in the latter. 


Shielded Transformer Winding 


Decreases Interference 


No. 1,474,382, Ficure 1. Invented by H. J. 
Round of London, England, and assigned to 
the Radio Corporation of America. 

A metal sheet is bent into cylindrical form, 
but so that its edges do not quite touch, as is 
shown in the illustration. This partial shield 
is then placed around the secondary of the 
coupling transformer, which secondary is so 
wound that its self-capacity is a minimum. 
This arrangement is said tu greatly decrease 
interference from short waves, as for exam- 
ple, interference from the engine ignition in 
airplane radio. 


Magnetic Mounting for 
Catwhisker 


No. 1,475,027, Ficure 2. Invented by E. F. 
Randall of Medford, Massachusetts, and as- 


IF 
A SHIELD FOR SHORT WAVES 


Ficure 1: The metal shield around the secondary of the transformer cuts out much 
of the interference from the ignition systems of gasoline engines. 
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MAGNETIC CATWHISKER 


Figure 2: The magnet, 14, holds the cat- 

whisker, 9, against the surface of the crystal, 

7. The catwhisker ts loose and may be moved 

up and down to get adjustment, being held in 
place thereafter by the magnet. 


signed to the American Radio and Research 
Corporation. 

The nature of this device will be apparent 
from the figure. The catwhisker is made of 
magnetic material and its point is held firmly 
against the crystal by the pull of the permanent 
magnet mounted just beneath it. The detector 
is said to be less sensitive to jar than are ordi- 
nary crystal detectors. The patentee believes, 
also, that the magnetic field of the magnet as- 
sists detection in some more direct fashion; 
which, if true, is a new effect hitherto un- 
known. 


A Commutator for Antenna 
Circuits 


No. 1, 475,297. Invented by Robert B. Gold- 
schmidt of Paris, France. 
The patentee suggests that unwanted signals 
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can be blocked out of a receiving circuit by 
inserting between the antenna and the receiver 
a rotating contact wheel analogous to the com- 
mutator of a dynamo. Suppose, for example, 
that the signal consists of a wave train inter- 
rupted to give a frequency of 500 cycles. The 
wheel is then adjusted to connect and discon- 
nect the antenna at this same frequency. It 
is necessary, obviously, that the synchronism 
of the sending and receiving stations be per- 
fect and the device is apparently limited to 
telegraphy and to the transmission of radio- 
control signals, being without obvious appli- 
cation to radio telephony. 


Light Beam Produces Audio- 
frequency Oscillations 


No. 1,475,583, Figure 3. Invented by Charles 
A. Hoxie of Schenectady, New York, and as- 
signed to the General Electric Company. 

This apparatus generates a pulsating or al- 
ternating electric current of any predetermined 
frequency by means of a beam of light, a per- 
forated disk that rotates across this beam, and 
a photo- electric cell. Each pulse of light 
through a hole of the disk causes a pulse of 
electricity in t e cell, which pulse may be am- 
plified by a vacuum tube, as shown in the dia- 
gram. The photo-electric cell used consists ot 
a coating of metallic potassium inside a vacu- 
um bulb containing a little argon gas. Light 
falling on the potassium sets free some elec- 
trons from it and these electrons produce the 
pulse of current. When no light falls on the 
potassium in the cell, that is when the dark 
part of the disk is in front of it, no electrons 
are set free and no current passes. A some- 
what similar arrangement used by General 
Ferrié to measure the intensity of starlight 
was described in Porur Ax Rapio for April, 
1924, page 408. 
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Ne THE PHOTO-ELECTRIC 
! HIGH-FREQUENCY 
l GENERATOR 
j Ficure 3: The light beam from 


the lamp, A, is converted by 

the rotating disk into successe 

pulses which fall on the photo- 
electric cell, B, and are converted into a 
pulsating current the frequency of which 
is determined by the speed of the disk 
and by the number of holes in ii. 
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Circuit Breaker for Overloaded 
Antennas 


No. 1,475,632. Invented by Harold B. Herty 
of New Orleans, Louisiana. 

When a receiving antenna is close to a pow- 
erful transmitting antenna the currents gen- 
erated in it are sometimes too strong for 
safety. This device inserts in the antenna cir- 
cuit a thermal relay, so arranged that if it be- 
comes warm from an overload the current 
produced in the relay circuit operates a 
switch and grounds the antenna through a 
low-resistance metallic circuit, thus saving the 
coupling coils and the receiving set. 


7 FIGURE 4: 
tenna, one being in series while the other is in parallel, 
makes these oppose each other for the wavelength to which 
they are both in resonance, so that this wavelength is filtered 


525 


DOUBLE TUNED CIRCUITS ACT AS ANTENNA 


WAVE-TRAP 


The arrangement of the two circuits in the an- 


out and does not reach the receiver. 


Doubly Tuned Antenna to Tra 
Unwanted Waves - 


No. 1,477,413, Ficure 4. Invented by E. F. 
W. Alexanderson of Schenectady, New York, 
and assigned to the General Electric Company. 

The problem of operating a receiving an- 
tenna close to a powerful transmitter operat- 
ing on another wavelength is met, in this in- 
vention, by a double tuning in the antenna cir- 
cuit; one tuning having its capacity and in- 
ductance in parallel, the other having them in 
series, as is clear from the figure. The values 
of the capacities and inductances in these two 
connected circuits are so adjusted that, for the 


PRECISION MOUNTING FOR CRYSTALS 


Ficure 5: 


The cam, 20, mounted on the axis, 21, permits the precise raising or 


lowering of the catwhisker, 16. This cam may be turned by a knurled knob on the 


extenston of the axis, 21. 


A proper tension is provided by the spring, 15. 
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wavelength which it is desired to tune out, the 
pick-ups in the coupled circuits are equal and 
opposite. Therefore, the interference from 
this wavelength is blocked out. For other 
wavelengths the voltage-drops across the two 
tuned circuits in the antenna diverge; one cir- 
cuit becoming (effectively) a capacity, the 
other an inductance. The coupled circuits do 
not then cancel each other and the signal is 
detected. 


Precision Adjustment for Crystal 
Detector 


No. 1,477,826, Ficure 5. Inv bade by Rob- 
ert J. Heitaman of Union Hill, New Jersey. 

This invention represents another attempt to 
solve the problem of a stable adjustment be- 
tween the catwhisker and the crystal. A com- 
bination of springs, cams and levers permits 
the precise placing of the metal point on the 
crystal surface, not only with regard to the 
position of the point but also with regard to 
its exact pressure of contact. 


Artificial Transmission Line for 
Selective Reception 


No. 1,477,899, Ficure 6. Invented by C. W. 
Rice of Schenectady, New York, and assigned 
to the General Electric Company. 

This invention introduces what is appar- 
ently a novei idea in selective reception of a 
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certain wave, to the exclusion of short-wave 
interference and strays. The received impulses 
from the antenna are fed into an artificial 
transmission line and are taken off this line at 
four separate points along it. Since the very 
short- time impulses of static and the like re- 
quire an appreciable time to travel along the 
artificial line, they do not reach the four suc- 
cessive pick-up circuits in phase. They do not. 
therefore, reinforce each other in these cir 
cuits, while the impulses due to the wanted 
signal do reinforce each other. 


Using a Dynamo as an Amplifier 


No. 1,479,146. Invented by Ralph E. Mar- 
bury of Edgewood Park, Pennsylvania, and 
assigned to the Westinghouse Electric and 
Manufacturing Company. 

To the list, already long, of possible princi- 
ples for the amplification of received radio 
signals, this invention adds another. The re- 
ceived signal, with or without vacuum-tube 
amplification, is impressed on the winding ot 
an electric dynamo in such fashion that the 
signal impulses produce alterations in the mag- 
netic field of the dynamo. These alterations 
cause corresponding, but amplified, alterations 
in the output of the dynamo, the additional 
energy necessary for the amplification being 
supplied by the energy of rotation of the rotor 
of the machine. These dynamo-electric am- 
plifiers can be arranged in successive steps, 
much as with vacuum-tube amplification. 
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A NEW DEVICE FOR SELECTIVE RECEPTION 


The signal is fed into the artificial transmission line at the top of the 
drawing, this line having an effective length equal to at least several times the 
wanted wavelength. The shunt resistance, 11, equals the surge tmpedance of the 
line and is used to prevent reflection of the wave. 
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For expensive, delicate parts— 
what panel will you use? 


HE picture shows the front 

of a Super Heterodyne 
hook-up. This set has a normal 
range of 3,000 miles. When a 
radio fan builds this set he must 
use the best radio parts he can 
buy. And he needs a panel that 
will help those parts operate 
most efficiently. 

A weak battery, a burned-out 
tube—any defective part merely re- 
duces the range of a set instantly. A 
cheap radio panel can hinder the effec- 
tiveness of the best instruments made. 

Radio fans all over the country 
construct their sets around Celoron 


Standard Radio Panels. One 


la Sigs oe 
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U. S. Signal Corps and U. S. Navy 
approve it heartily. 

Radio manufacturers can buy Cel- 
oron in sheets, tubes, rods and special 
forms. Leading radio part makers 
have already found that Celoron is 
an ideal material to use for 


of them, Mr. Phil Davies, of 
Grand Rapids,Mich., writes 
about his Celoron panel: 


“I bought a Celoron Radio Panel, 
first, because of the low loss of 
high frequency currents and its 
high dielectric capacity ; second, 
because of its strength and dura- 
bility; third, because of its beau- 
tiful finish; fourth, because of its 
convenient size.” 


Celoron Radio Panels 
come in the following 
standard sizes finished in 
black, mahogany or oak: 
1—6 * 7x 1 
2—7 Xx 9x! 
7x Ia x 16 
4—7 x 14x 3/16 
5—7 x I8 x 3/16 
6—7 x 2I x 3/16 
7—7 x 24 x 3/16 
8—12 x 18 x 3/16 
O—7 x 26 x 3/16 


Special sizes cut to order 
from sheet stock. Write 
for our free booklet, 
Getting the Right 
Hook-up with Celoron.” 
It contains diagrams, list 
of broadcasting stations, 
and information every 
set-builder should have. 


cabinets, switch bases, and 
other radio and wireless 
equipment. 

Radio fans who buy com- 
pleted sets containing Celo- 
ron Standard Radio Panels 
and instruments insulated 
with Celoron can be sure of 
getting the insulation their 
sets need. Write us for com- 


Radio set manufacturers 
who use Celoron panels in their cabi- 
nets help fans get greater volume and 
clearer reception. Manufacturers of 
radio parts who mount their instru- 
ments on Celoron bases give insula- 
tion those parts need. In Celoron 
they have a bakelite product that is 
one of the best insulating materials 
known. Its dielectric strength has 
been proved time and again. The 


plete information regarding 

the use of Celoron in the manufac- 

ture of sets and individual radio parts. 
To radio dealers: Send for special dealer 
price list showing standard assortments. 


DIAMOND STATEFIBRE COMPANY 


Bridgeport, Pennsylvania (near Philadelphia) 
Branches in Principal Citles Toronto, Canada London, England 


CELORON 


STANDARD RADIO PANEL 


Please refer to POPULAR RADIO when answering advertisements. 
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Crosley Model 51 
$18.50 


A CROSLEY FOR EVERYONE 
Priced Exceptionally Low 


T is our ambition that everyone in the United 
States be enabled to enjoy the innumerable 
pleasures and benefits that radio provides. 

We have, therefore, produced in the Crosley line such 
an extensive assortment of Radio Receivers at prices 
so reasonable as to bring them within reach of all. 
Our newest receiver, the Crosley Model 51, a two- 
tube Armstrong Regenerative set illustrated above, 
is indeed a triumph in radio engineering. Although 
it consists of detector and one stage of audio fre- 
quency amplification, it sells at the very low price 
of $18.50. 


CROSLEY TYPE 3-C—$110.00 


A beautiful Consolette Model of Mahogany, adding greatly 
to the interior decoration of any home. It is an Armstrong 
Regenerative set containing the same units as the Crosicy 
Type 3-B with the addition of a built-in loud speaker. Li- 
censed under Armstrong U. S. Patent No. 1,113,149. Space 
is provided in the cabinet for housing the necessary batteries. 
A special mahogany stand for the Type 3-C may be had for 
$25 extra. 


SRE aC CROSLEY TYPE V— $16.00 


A one tube regenerative set, licensed under the Armstrong U. S. 
Patent No. 1,113,149. Actual performances of this little receiver 
have proven a revelation to the radio world. The MacMillan 
expedition has consistently been clearly brought in with this 
instrument as well as Honolulu and other far distant points. 
è. 
Crosley instruments are sold by best 
a * 
dealers everywhere. Write for complete 
è catalog of Crosley receivers and parts 


* * 
n The Crosley Radio Corporation 
CROSLEY POWEL CROSLEY, Jr., President 
TYPE V Formerly 
The Precision Equipment Co. and Crosley Manufacturing Co. 


516 Alfred Street :::: Cincinnati, Ohio 


. 
7 : : x ; 


Please refer to POPULAR RADIO when answering advertisements. 
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Crosley Model X-J 
$55.00 


FAMOUS CROSLEY MODEL X-J 


A Long Distance Receiver 
Pe m the greatest single feature of this 


Crosley Model X-J receiver is its remarkable 

selectivity. It will tune through powerful local 
broadcasting stations and bring in distant stations 
clearly and with great volume. It is the most popu- 
lar receiver in America to-day, we believe. 


A four tube radio frequency set combining one stage 
of Tuned Radio Frequency Amplification, a Detector 
and two stages of Audio. Frequency Amplification. 
A jack to plug in on three tubes for head phones, the 
four tubes being otherwise connected for loud speaker. 


CROSLEY TYPE 3-B—$42.00 


This three tube regenerative receiver licensed under Armstrong 
U. S. Patent No. 1,113,149 combines the Crosley Type V single 
tube receiver, and the C rosley two stage amplifier. In the hands 
of amateurs and professionals alike it has consistently out-per- 
formed sets costing a great deal more. A person hearing a broad- 
casting station may turn off the set by throwing switch and come 
back later without re-tuning. 


E AAS 


Hmmm 
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CROSLEY MODEL VI—$24.00 


A two tube medium range receiver of exceptional merit. Consists 
of one stage of tuned radio frequency amplification and detector. rome oa 
The one stage of tuned radio frequency amplification not only r 
amplifies the signal before it reaches the detector, enabling the 
detector to work more efficiently, but it also eliminates inter- 
ference to a wonderful degree. 

Crosley instruments are sold by best 

dealers everywhere. Write for complete 


catalog of Crosley receivers and parts 


The Crosley Radio Corporation ur 
POWEL A ain President MODEL VI 


The Precision Equipment Co. and Crosley Manufacturing Co. 


516 Alfred Street :: :: Cincinnati, Ohio 
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Haynes 


RADIO SERVICE, Inc. 


Complete Parts 
for the Haynes Set 


$15.00 


Haynes .00023 Condenser 
Haynes Bank Wound 
Coupler 
Fada Rheostat 
Haynes-Griffin Socket 
Switch Arm 
4 Switch Points 


with leak mtg. 
Grid Leak (1 meg) 
Bus bar, solder, copper 
lugs, and all miscellaneous 


mat 
7 x 15 Hard Rubber Panel 


Send 2c stamp for detailed 
price list of parts and 
accessories 


12.80 


The Best in Radio Equipment 


Griffin 


41 West 43rd St., N. Y. City 


PARTS FOR THE 
Famous Haynes Set 


Manufactured by Clapp-Eastham Co. 
Licensed under Armstrong Patent 1,113,149 


1000 Miles for $15.00 


The identical parts used by A. J. Haynes in his 
own personal receiving set—assuring the utmost in 
Selectivity, Long Distance Range, Economy, and 
Simplicity of Arrangement. 

The appeal of the Haynes Set is universal. To the 
experienced amateur because of its astonishing long dis- 
tance reception and wonderful selectivity; to the radio 
novice because of its ease of construction and opera- 
tion. So simple that no one can possibly go wrong. 


Send 4c in stamps for interesting article on the Haynes 
Set described on the opposite page of this advertisement 


Loud Sp E aker 


Major White, America's Favorite Broadcaster” 
and former Editor of The Wireless Age, has embodied 
in this Loud Speaker the results of his thirteen years of 
radio experience. 

Special non-metallic composition horn and all- wood 
base assure clear-toned reproduction, entirely free 
from distortion or metallic sound. 

The J. Andrew White Loud Speaker stands 21 
inches high with bell 93 inches in diameter. 


Parcel Post Prepaid to all points in the U. S. East 
of the Mississippi River. 


HAYNES-GRIFFIN RADIO SERVICE, INC. 


Mail Order Dept.—145 W. 45th Street, N. Y. City 
Retail Store—41 W. 43rd Street, N. Y. City 


Please refer to POPULAR RADIO when answering advertisements. 


A. J. HAYNES 
Designer of the Haynes Set 


The Haynes Condenser 


mum capacity 
and maximum ca- 
pacity of exactly .00023 mfds. No 
other condenser is exactly like it—no 
other achieves just the right balance 
between perfect selectivity and over- 
critical adjustment. 


The Haynes Bank Wound 
Vario-Coupler 


$4.35 


Furnished with 
only the taps you 
actually use and 
just the right num- 
ber of turns on the secondary. Bank 
winding provides 100% efficiency on 
higher broadcasting wave lengths. 


Haynes-Griffin 
Transformer 


$4.25 


An efficient inter- 
mediate wave radio 
frequency trans- 
former; uniformly tuned to a limited 
wave length range, and providing a de- 
gree of quietness heretofore unknown in 
transformers of this type. Haynes- 
Griffin Input Transformer also $4.25. 


7 
HAYNES-GRIFFIN RADIO SERVICE, Inc. „7 
Mail Order Dept.— 145 W. 45th ST., N. Y. City 7 
Retail Store—41 W. 43rd ST., N. Y. City 


Four Notable Articles on 
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nes- Griffin 


RADIO SERVICE, Inc. 


41 West 43rd St., N. Y. City 


RADIO DESIGN 


I: How to Build the Haynes DX Receiver,” by 
Laurence M. Cockaday, Technical Editor of ‘‘Popu- 
lar Radio.“ (September, 1923 issue.) Mr. Cock- 
aday finds the Haynes Set ideal for the average 
man who wants ease of operation, great selectivity, 
and excellent ‘ong distance reception. 


2: How to Build a Two-Stage Audio Fre- 
quency Amplifier,“ also by Mr. Cockaday (October, 
1923 issue.) This article tells how to build the 
Haynes Amplifier to give loud speaker volume with 
the Haynes Set. 


3: “A Simplified Super-Heterodyne,” by A. J- 
Haynes (January, 1924 ‘‘Radio Broadcast’’). The 
set described represents the result of Mr. Haynes’s 
search for perfection after nineteen previous ex- 
perimental models had been built. 


4: “Shooting Trouble in the Super,“ also by 
Mr. Haynes (March, 1924 ‘‘Radio Broadcast.’’) 
Here Mr. Haynes gives many practical suggestions 
for meeting almost every conceivable difficulty 
which may develop in the super-heterodyne. 


THE DEMAND FOR THESE 
ARTICLES IS WORLD-WIDE pa 


In the history of radio no articles on radio design 
have attracted more widespread enthusiasm. Thou- / 
sands of letters from all parts of the world have 7 
asked us for copies. 


Through the courtesy of Popular Radio“ r4 
and ‘‘Radio Broadcast” we are able to offer 7 Haynes- 
them to interested experimenters at the Griffin 
actual cost of printing and mailing. Z” 145W.45th St., 
Simply send 4c in stamps for each 7 New York City 


article wanted. Use the handy Send me articles 
coupon. L 5 below. I en- 
$ close 4c in stamps for 
3 Ka ý each one wanted: 
£ "E 4 1: Haynes DX Receiver 


/ 2: Audio Amplifier 
3: Simplified Super 
4: Shooting Trouble 


—— ß W EEE EEE ROOST EE 009 EEE 
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he 


NE Head Set, Model D, go00 ohms, is a remark- 

able example of skillful workmanship. Made 
of nickeled brass, with hard rubber ear caps, accurately 
machine threaded to insure proper seating of diaphragm. 
A special device insures uniform spacing between dia- 
phragm and magnet poles, Magnets of finest German steel, 
wound by entirely new method, Sanitary headband, cov- 
ered with genuine leather, Six foot cord. Price, $8.50. 


DEALERS:—N & K Phones are being backed by a 
wide advertising campaign that is already bringing a 
big increase in sales. Until the announcement of our 
complete distributor organization, we will see that 


& K Phones are designed 
for just one purpose — the 
natural reproduction of musi- 
cal tones. They are sold under a 
guarantee to reproduce both high 
and low tones more clearly, with 
greater naturalness and mellow- 
ness. They will not increase the 
loudness of weak signals — because 
all the tones, high and low, have to 
be kept in natural proportion, to se- 
cure such mellowness as N & K 
gives. It’s the job of your radio 
set to give volume, 


Fans and mere beginners alike 
are enthusiastic over N & K’ s won- 
derful clearness. Out of several 
hundred amateur stations that 
tested N & K Phones last year, a 
full 90 per cent pronounced them 
the best they had ever used. 


Entirely free from mechanical 
sounds“ says Station 1PX. ‘Exclude 
noise of visitors moving around operat- 
ing room'' says Station G. R. R. Tone 
soft and clear as a bell“ says 1 FI; and 
so on. We will gladly send you our 
new folder reproducing other comments 
from fans and telling the real reasons 
why N & K Phones reproduce more 
clearly than other phones. Write now. 


TH. GOLDSCHMIDT 
CORP. 
Department PS 
15 William Street 
New York, N.Y. 


you are promptly supplied with N & K Phones if you 
order direct from us. N & K comes packed in cartons 
of ten with advertising display cards for window and 
counter and leaflets. Write or wire for carton today. 
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RK AMER 1924. 
march 1% 
Corp 
N 


NEW YO 


was a j 
Cerine 


“The Standard of Comparison 


ALINWID NIE 


SUPER-HETERODYNE 


Employs Modulation System, an entirely new 
rinciple of radio reception just developed and perfected 
y R. E. Lacault, A. M. I. R E., technical editor of 

Radio News and ſormerly Radio Research Engineer 
with the French Signal Corps Research Laboratories. 

This principle is of such a basic character that the 

sensitiveness is increased over that of any known 
receiver. Weakest signals are made to operate the 


Send for the 32-page il- loud speaker. Results secured by the Ultradyne exceed 
lustrated book giving by far those obtained with Reflex, Super-Regenerative, 
latest authentic informa- Neutrodyne and even with the well-known Super- 
tion on drilling, wiring, Heterodyne. This is true in regard to selectivity, range, 
assembling and tuning 6 signal audibility, simplicity and general efficiency. 
and 8 tube Ultradyne re- The Modulation System” is employed exclusively 
S in the Ultradyne, the improved and simplified Super- 
Heterodyne. 
50c Write for descriptive circular 


PHENIX RADIO CORP. 
7-9 Beekman Street :: New York City 
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A NEW CIRCUIT DIAGRAM—READ IT! 


J ~ 


It’s Not the Face of the Watch, It’s the Works that Tell the Story. 

Variable Condenser. Contains forty-three plates of heavy aluminum with five plate vernier for 

fine tuning. Mounting plates of heavy Bakelite. Ends of rotor plates bolted, preventing bending ot 
shorting.” Large bearings make smooth easy operating. 

2. Inductance Coil. Increases the wave range of the variocoupler to 3000 meters, Diamond wound 
for minimum distributed capacity. Tapped for selective tuning. 

3.  Variocoupler. Coupler shell and rotor built of solid Kellogg Bakelite, treated to avoid “distributed 
capacity. Many radio experts consider this the best coupler obtainable > 

4. Variometer. Rotor shaft accurately and permently held in bearings. No sliding contacts. This 
variometer gives great added selectivity, more value. 

-f Transformers. Designed to overcome defects of existing types and to furnish distortionless am- 
plification of all audio frequencies. Sheet metal case heavily enameled. Primary and secondary bind- 
ing posts most accessibly placed on the transformer, plainly marked. 

6. Rheostats. Have strong, wide springs, grasping the rotor resistance on two sides with strong, 
positive contact. The control varies on the half turn of the coil wire on the rotor, giving vernier 
effect and enabling the operator to secure great selectivity, and freedom from noise and trouble. 


7. Tube Sockets. All Bakelite. Bayonet slot reinforced with brass plate. Terminals plainly marked. 

Heavy springs inset into base, so they cannot touch mounting surface, With Kellogg tube sockets 

there is no worrying about proper connection with your lamp terminals. 

Binding Post Assembly. Symphony Binding Posts connect through separate openings in the 

rear of the set. Each of these openings have an insulating bushing. This does away with unsightly 

and unnecessary wiring connections on the front panel. 

9. Bakelite Panel. This slender, strong, highly polished panel has the pn me located upon its 
face in the most advantageous positions. These mountings fit most accurately drilled openings and 
this face equipment is a model of proper radio assembly. 


— 
go 


10. Aluminum Shielding. One who has not operated a radio set cannot appreciate the importance of 
careful shielding and grounding. Symphony shielding is pure aluminum and ample size, correctly 


drilled. 
N 11. Circuit. The circuit of the Symphony is controlled by the apparatus above described, and mechan- 
ically wired as indicated, produces receiving of the highest order. 
12. Contact Points. Heavy, silver plated for minimum resistance, an instance of the fine and all im- 


\ portant attention to details that makes for successful radio receiving. 
In addition to the important, accurate and successful units pictured above, there are Mr. Radio Fan: 
also the other Kellogg radio parts to complete this most efficient circuit If your dealer dose 
carry Sym 
Mr. Dealer: Jones RADIO Company — his a 
pres ite oy Ear 1066 W. Adams Street, Chicago, III. dress. We wil 
count sheet. The The Symphony is manufactured under the U. S. Patent No. 1113149, Anastrong Regenerative Circuit one 1 ; 


8 y will in- ; ; . 
ent: All parts used in the Symphony are built and guaranteed by the Kellogg Switchboard & Supply catalog by return 
its. Company, manufacturers for twenty-five years of complete telephone equipment mail 


Sc a a a ³ÜÜ ᷑ͤ ee ee eee eee 
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Pioneers in the 
development of 
sound reproduc- 
ing and ampli- 

equipment 


E new model R3 is distinguished by 

two important features—a VolumeCon- 

trol,and reduction of current consumption 

to a point where it need no longer be taken 
into consideration. 


HIS instrument sets a new and higher standard of adapt- 

ability, refinement and also economy of operation. By means 
of the new Volume Control, reproduction can be adjusted at 
any degree from very loud to very soft. 


R3—(As illustrated) with Volume Control $35.00 
R2—(New Model) with Volume Control . 50.00 
M1—Requiring no battery for its operation 35.00 


Magnavox Reproducers, Power Amplifiers and Combination Sets may 
be of good Dealers everywhere. Write for catalog. 


THE MAGNAVOX CO., OAKLAND, CALIF. 
New York Office: 370 SEVENTH AVENUE 
Canadian Distributors: Perkins Electric Limited, Toronto, Montreal, Winnipeg 


MAGNAVOX PRODUCTS 


There is a Magnavox for every receiving set 
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“The Best That Money Can Buy” 


“GOLD SEAL” HEADSETS 


200 Ohms 


$G-00 


3200 Ohms 


$8.00 


“GOLD SEAL” HEAD SETS are electrically and mechanically, —as well as from a radio 
standpoint,—as perfect as the highest- priced Head Set on the market, —yet, with all their per- 
fection, they retail at only $6.00 for 2200 Ohm and $8.00 for 3200 Ohm. 


The trade mark “DEVEAU” has stood for the highest quality in telephone apparatus for 
thirty years,—a guarantee that every known advantage in design and manufacturing has been 
taken into careful consideration. 


Magnets are extra-heavy one-piece units; cups are of aluminum to keep down the weight 
but unlike other Head Sets, every exposed metal part of the set is finished in genuine 24-karat 
gold,—under a protective lacquer so that the finish will last for years; the terminals of each 
unit are concealed,—no contact possible with users’ hands. 


“DEVEAU GOLD SEAL” HEAD SETS are like a piece of fine jewelry in appearance, but 
with all the radio niceties that the most advanced radio enthusiast can desire. DEVEAU Units 
exactly match each other in tone,—each has maximum sensitivity and perfection of tone 
quality. 

“DEVEAU GOLD SEAL” HEAD SETS are guaranteed to be electrically and mechani- 


cally perfect,—our Guarantee protects every purchaser. 


27 WARREN STREET 


STANLEY & PATTERSON 2 NN steer 


NEW YORK CITY, U.S. A. 
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TYPE 231-A AUDIO TRANSFORMER 


The first closed core transformers on 
the market available for use in broadcast 
receivers were built by the GENERAL 
RADIO COMPANY, nearly a decade ago. 

Today the type 231-A is the standard 
of excellence in transformer construction. 

Thousands of these transformers are in 
use by fans throughout the entire radio 
world. They have proven a source of de- 
light to listeners-in everywhere because 
of their volume and quality of amplification. 

Many of the leading manufactured 
broadcast receivers are using GENERAL 
RADIO CO. transformers as standard 
equipment — because of their unfailing 
satisfaction. 

Whether you are building a set or buy- 
ing one, the question of Quality Ampli- 
fication” will be settled once and for all 
if you insist upon the GENERAL 
RADIO CO. transformers. 

Winding Ratio 3.7 to 1. Impedance 
Ratio 10 to 1. 


PRICE $5.00 


TYPE 247-H VARIABLE CONDENSER 


The 247-H geared variable condenser 
is the product of extensive laboratory 
research by skilled radio engineers. 


In its design are incorporated features 
which promote the utmost electrical and 
mechanical efficiency. 


Its method of vernier adjustment is 
particularly commendable. 


By using the counter-balanced gear, 
operated by a pinion, capacity may be 
accurately controlled to a minute degree 
thus making possible extreme selectivity. 

Its bearings are smooth running and its 
dielectric losses are low. 

Due to its critical capacity control and 
general over-all efficiency, the 247-H con- 
denser is readily adaptable to use in a 
wavemeter and filter as well as in the 
receiver circuit. 


Capacity of the 247-H condenser .0005 
microfarad. 


PRICE $5.00 


Write TODAY for our Instructive Folders on ‘‘Quality Amplification” 


and “Quality Condensers” 


GENERAL RADIO Co 


and our new Radio Bulletin 917-U 


Manufacturers 
RADIO AND ELECTRICAL 8 APPARATUS 
Massachusetts Ave. and Windsor St. 


CAMBRIDGE -a re 


ane MASSACHUSETTS 
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—writes a man 
who has just changed 
4 one 23 plate condenser 
and another 43 plate condenser to 


“FRESHMAN SELECTIVE” 
VARIABLE CONDENSERS 


| 

i HIS is only one ol the many unsolicited letters 
| we are receiving from 3 who have changed from the 
ordinary - plate ‘type condenser“ to the Freshman Selective. 


| You are missing fully 50% of the Teal thrill and enjoyment of radio if you 
have not equipped your set with Freshman. Selective Variable Condensers. 
Engineering tésts have proved their high efficiency, low phase angle loss, 
high insulation, freedom from leakage. nese tests have been substantia- 
| ted in actual practice in Neutrodyne, R Reflex and other 
| popular circuits. 


For Transmission or Reception 


. com- Prices: 
5 in operation Official Repor Electrical Tarina Labi N. Y.C. Equi 17 5 $ 
° $3 +} 1142 HIER: $ 33 V. to p 
Withstands 8,000 1 2727ͤ :::::;: EE E 5 MFE. 
Volts. Cannot short R [pst mer o: — —— — (aui. = 23 pl.) 
| circuit. HHA MINIMUM CAPACITY- 20002 (Equiv. to rey pi.) EA. 


O ; 113325 122525 
The only val able z 9 . rr HRE”. 1 H : 5 With 3 inch $ 
cc-adense.’. the piates ooo 1 5 Vernier Dial 5 


of which actually | 
vary in area. With 4 inch Vernier j 


39 40 
DIAL 


SETTING 


Ask yourdealeror At your dealer's 
write for our free otherwise sen 
a ram 8 New: rest md n epee 5 
yne. Su and you 
Heterodyne. 11. supplied with- 
Fler and other ids. Gondenser out further 


good circuits, charge. 


106 Seventh Avenue, New York Ci ity 
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Write for sales 
information on 
own letter head 


Introducing, 
lel TIMBRETONE, 

„ia “The Loud Speaker, 
that does what the others advertise.” 


Retails at $20.00 


An innovation that makes it the finest toned reproducer of Radio Broadcasting on the market today. Made entirely of 
wood, eliminating all metallic sound—ike the violin, it improves with age. Sold with “Satisfaction guaranteed or your 
money returned.” Finished in Mahogany, Oak or Natural Maple. 


Made in Hoosick Falls, N. V., by the TIMBRETONE MFG. CO. 


ve 
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Clear from the skies 


You can get greater clarity with a good storage battery 
than by any other means. If you are in any doubt 
about this important matter, try some friend’s set that 
is hooked up to an Exide Battery. 

It is a fascination to see how far distant a station 
you can tune in, but still more fascinating to get it so 
clearly that you actually enjoy the concert. 


Two things to remember 


There are two things to remember about Exide 
Batteries: They give uniform current over a long 
period of discharge. This means not only clear recep- 
tion but economy. 


The second thing to remember is that there is an 
Exide Radio Battery made for every type of tube. In 
addition to the “B” battery there are Exide “A’s” for 
2-volt, 4-volt and 6-volt tubes. 


From the “midget” five-pound battery for low-voltage 
tubes to the larger battery for six volts, each Exide is 
powerful, rugged, silent, and so long-lasting that it 
makes for true economy. 


For low-voltage tubes Exide B' Battery 


ally designed for WD-11 and 
Ra 199 vacuum tubes, but can 


be used with any low-voltage 
tube. The two-volt Exide A Bat- 4 For six-volt tubes 
consists of a single cell. It Made in four sizes—of 25, 50, 
heat the filament of a WD-11 100, and 150 ampere hour ca- 
or other quarter-am tube for ties. Like all Exides this 
approximately 96 hours. The ttery is conservatively rated. 


4-volt A battery, having two 


cells, will light the filament of a RADIO BATTERIES suring constant potential over 


199 tube for 200 hours. a long period of discharge. 


And the reason is obvious 


The Exide Radio Battery results from experience in 
the radio field dating far back of amateur radio. In 
fact, a majority of all government and commercial 
radio plants are equipped with Exide Batteries. The 
giant dirigible Shenandoah and the great ship 
Leviathan are Exide-equipped. 


Go to any radio dealer or Exide Service Station and ask for 
Exide A and B Batteries. If your dealer cannot supply you with 
free booklets describing the complete Exide line of radio batteries, 
write to us. 


THE ELECTRIC STORAGE BATTERY COMPANY, PHILADELPHIA 
In Canada, Exide Batteries of Canada, Limited, 133-157 Dufferin Street, Toronto 
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How to get inereased distance 
with your crystal set 


OUR crystal set is the starting 

point on which to build a good dis- 
tance receiver. For authorities agree 
that there is nothing finer than a good 
crystal for clean-cut detection—not so 
loud as a tube, perhaps, but much 
clearer. Simplicity itself is the crystal. 
And its improved modern forms and 
mountings make adjustment easy. By 
all means, keep this element with 
which you are already familiar. 


Use tubes to best advantage 


Tubes, of course, are needed for ampli- 
fication—to build up weak distant 
signals so that they may operate your 
crystal detector. But, by putting your 
money for tube equipment into one or 
more stages of radio frequency amplifi- 
cation, tuned with BALLANTINE VARIO- 
TRANSFORMER Units, you will get 
increased distance. And with this 
method there comes a greater selectiv- 
ity, accompanied by a reduction of 
Complete radio frequency 


amplifier unit with $ 00 
socket andtheostat | is aa 


Transformer only 8 60 
for panel or base 9:89 


At dealers or postpaid 


interfering noises. In fact, BALLANTINE 
amplification into a crystal detector 
may be made as clear as a victrola. 
Furthermore, the full possibilities of 
your tubes may be developed without 
annoying your neighbors. 


Easy changes quickly made 
The above diagrams show how one 
popular make of crystal set can be 
brought up to date quite readily—only 
a slight rearrangement of wiring tohook 
in the first BALLANTINE Unit. And it’s 
just as easy with any other crystal hook- 
up. Additional BALLANTINE Units may 
be inserted from time to time. 


Try this instrument. Then, if there’s 
anything you don’t understand, our 
staff engineers will help you out. 


Booklet tells how to improve 


crystal sets 


Radio Frequency Amplification with the 

BALLANTINE VARIOTRANSFORNMER, is the 

title of our 25-page booklet, packed with 

useful data, charts and diagrams. Send 
for your copy now. 


cers ut 
224 Fanny Road, Boonton, N. J. 


Booxrow REER Mre Ca, 
Pioneers in Bakelite Moulding 
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RADIO FREQUENCY AMPLIFICATION with the BALLANTINE VARIOTRANSFORMER 


— —————————————ů—ů—ů—ů—ů—ů—ů ee 
RADIO FREQUENCY AMPLIFICATION with the BALLANTINE VARIOTRANSFORMER 
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CUENTA ANE RORRST ANETTA: 
immune 


LULU 
umummunuummumem 


Philadelphia 


Highly Selective and Easy 
to Operate 


T is easy to operate an 

ATWATER KEN Receiving 
NY Set—anyone can tune in a 
fi | distant station and obtain 
! | clear reception — its wide 
range, accuracy, and sim- 
| plicity have made it an out- 
i standing preference among 
2 2 families the nation over. 


— 


— 


The tonal fidelity of an ATWATER 
Kent Loud Speaker is the de- 
light of every owner. 


ATWATER KENT Merc. COMPANY 
4933 STENTON AVE., PHILA., PA. 


= 
JILELILITENOTO aa 
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Everyone Can Now Own 
a Quality Radio Set 


HESE two Improved Miraco models make it possible for 
| every family to own their own set—to have a choice seat 
for the opera or symphony or jazz concert right in their 

own living room. 


Improvements and refinements that appear in expensive sets 
only are built in each and every MIRACO. In other words, 
highest quality at the lowest price has been solely responsible for 
the sale of thousands of our sets that are bringing radio-joy to 
each and every family who own one. Users of Miraco sets 
report getting as many as fifty stations in one evening. 


This is Model K—the much-talked- The cabinets are of solid mahogany and workmanship is un- 
of outfit with which Mr. E. D. excelled. Easy and simple to operate and always dependable. 


Elliott of Milford, New York, got Fully GUARANTEED against any defects in workmanship. 
London, England, Fairbanks, 


Alaska —La Palma, Panama, San Write for our new bulletin TODAY 
5 e Dealers — Jobbers: Write for proposition quickly 
It’s a two-tube outfit $29.50 Agents: There's still some territory open—write or wire 
a aa Ca ie : THE MIDWEST RADIO COMPANY 


812 Main Street, Cincinnati, Ohio 


MODEL MW 
Shown in the illustration at the top 
of the page is our 4-tube outfit that 


can be used with a loud speaker. 
It sells for only $54.50. 


Write for Bulletin 
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Considering 


7 MOZARL Ab bt GRAND 


UR new reproducer is now under consideration by thou- 
sands of radio enthusiasts throughout the country. Singu- 
larly, many of the most expert are making quick decisions 

and below we quote from an opinion, entirely unsolicited, given 
us by Mr. C. E. Mattson, Baltimore. 


“I gave the sample a test at one of the radio stores. About 15 
customers crowded round and all agreed it was equal to the $35.00 
—and won by several lengths against the $30.00—. My own 
opinion is that the M-G is going to be the greatest hit in radio this 


99 


and next season 


Within five days (date of going to press) 
from receiving above, we have had 
orders for immediate shipment, aggre- 
gating exactly 146 complete reproducers 
and a large quantity of extra units for 
other makes of horns and phonographs 


from Mr. Mattson and his customers. 
Prices. An Explanation. 

We have been reluctantly obliged to 

slightly increase our price and to pro- 

spective purchasers a full explanation 

will be mailed on receipt of a postal card. 


Complete with (gold plated) unit and cord, ready for attaching.. $ 1 2.00 


West of the Rockies 


$12.65 


Unit only (gold plated) with cord ready for attaching 
Unit only (nickel plated) with cord ready for attaching 


The MOZART-GRAND CO. 


Manufacturers of Fine Instruments 


NEWARK, N. J. 
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“Take No r Use Como” 


The World’s Standard Push-Pull Transformer 


“COMO DUPLEX” 
TRANSFORMERS 


(Push-Pull Power Type) 


Send for Copy of — 


“How to build a Power 
Amplifier” 


Over 10,000 replies were received 
from one article pertaining to pow- 
er am plification using “Como Du- 
plex” transformers—most of those 
who replied gre now enthusiastic 
users. Why not join them? 


PRICE $12.50 
Per Pair 


— —— — 


THE first and best power type trans- 
formers offered the radio enthusiast. 
In competition COMO stands alone! 
We can prove it. Mr. Laurence M. 
Cockaday, well known Radio Engineer, 
specifies COMO push-pull transformers 
in his latest radio receiver the four 
circuit tuner — Take advantage of Mr. 
Cockaday's experience and use COMO 
yourself to obtain greater Volume, better 
quality and freedom from tube noises 
that ordinary transformers produce. A 
great deal of the noise that is blamed on 
“static” is really tube noise amplified 
by improperly designed transformers. 
COMO may be used with your present 
amplifier, giving you more volume on 
weak signals that more of the ordinary 
amplification would kill. 


COMO APPARATUS COMPANY 


446 Tremont Street 


Boston, Mass. 


THEY ARE FOR SALE AT LEADING DEALERS 
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The Famous 
BEL-CANTO 


Acoustical * 
Amplifier 


BEL-CANTO 
SUPERIORITY 


1. 


Our own fte p 
horn. Crystalline > 
nish. 

Direct from 2. 


Manufacturer * range 
tone quay and 

volume without 

distortion. 


to you 


iron, weighing 

four pounds, 

eliminating top 
mess. 


D 


THE acoustica AMPLE ER 


You cannot buy the 
BEL-CANTO from 


any dealer 


—— 
. ˙ 


TRADE MARK 


Only direct from us. We 


save you these three profits GUARANTEE 


Money back any 
time within ten days 


DISTRIBUTOR, JOBBER if dissatisfied. We 
and DEALER the publication carry- | 


ing this advertisement 
that each and every 
speaker sold will be 
exactly as advertised 
in this issue. 


Call at our factory, send us your 
check, money order, or pay the 
postman $10.00. Prepaid toany 
part of U. S. and possessions. 


Tel. Vanderbilt 8959 


Oud: ee to sae ga — Ne i * 3 WAUW | NG i K 
Price Gi Q i 


BENSEL- BONIS Co.. Inc- 
General Office and Factory, Dept. P. R. 417-419-421 East 34th St., N.Y.C. 
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<p bah ed/ 
RADIO RECEIVER 


HE sheer weight of overwhelming merit, 
| has given to the name Eagle“, in a short 
time a tremendous significance — the 
greatest of neutrodyne receivers. Hearsay, 
mere “claims” or boasting could not have 
produced such sensational prominence. This 
is the verdict of radio engineers, leading author- 
ities and of radio fans who have made 
an absolutely unbiased comparison. 
The secret of the EAGLE’S marked 
superiority is its infinitely fine balance 
—as perfect, as flexible, as dependable 
as that of the carefully trained tight-rope 
walker to whom balance means life itself. 
Balanced tube capacities is the fundamenta! 
principle of the EAGLE Neutrodyne Receiver. 
Each EAGLE Neutrodyne Receiver is bal- 
anced by a neutrodyne expert with the same 
unhurried, painstaking precision as devoted 
to the first EAGLE. As easily operated as a 
phonograph. Guaranteed without reservation. 


Write for literature. 


Y ` x ` ` ~ Ni X R y * 
6 o 


— * * * 

~ Lice ns sed by Independent Radio Manufacturers, Inc., 
= * und: Hazeltine Patent No. 1,450,080, dated 
“9 ut ah 27th, 1923, and other patents pending. 


Write for Illustrated Leaflet 


AGL RADIO cony 


E SARK NEW JER 
— E — 


DDD —̃ ˙⅛ AX— — —— — — 


18 Boyden Place 
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Attend the 
Presidential 
Conventions 0 


Through the 


TRADE MARK 


RADIO-REPRODUCTION 
LOUD SPEAKER 


EAR the famous speakers as dis- 

tinctly as though you were actually 
present. The ATLAS produces this mar- 
velous illusion. Give your family and 
friends a real treat. Order your ATLAS 
Loud Speaker now. 


Booklet “B” Upon Request 


graph coupling”... 913.90 


Multiple Electric Products Co. Inc. 


Makers of Time-Lag—MONO-FUSES— Multiple 
2 ORANGE STREET 28 NEWARK, N. J. 


I. — — Di trict Offices in ——— 
BOSTON, MASS. PHILADELPHIA, PA. BALTIMORE, MD. BUFFALO, N. Y. ROCHESTER, N. Y. 
PITTSBURGH, PA. DETROIT, MICH. CHICAGO, ILL. ST. LOUIS, MO. 

DENVER, COLO: SAN FRANCISCO, CAI. 


Sole Canadian Distr’butors, Marconi Wireless Telegraph Co. of Canada Ltd., Montreal, Canada 
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This Certificate Opens the 
to the Best Radio Positions 
Get Il You Can Earn Big Money With It 


No previous experience in Electricity or Radio is necessary. 
In a few short months, you can easily win this certificate and 
qualify for one of the splendid, big money positions in Radio. 


Merle Wetzel of Chicago Heights, III., Radio-trician Certificate awarded you on the 


advanced from lineman to Radio Engineer, completion of your course is government 
increasing his salary 100 per cent. even while recognized, counting for 5 to 10 points 
taking our course! Em- on all government li- 


met Welch, right after fin- cense examinations. 


ishing his training, started A Few of Many Letters We Instruments 


earning $300 a month and Receive Which Explain How Free to Students 
expenses. Another graduate We Place Graduates in li é 
i i 2 An extraordinary feature 
is now an operator of Radio Position Witte ie 
` . > > of this course is the use o 
Broadcasting Station PWX We are in need of the services of a compe- four patented instruments 
Havana Cuba and tent radio engineer who has a thorough knowl- I — 2 sv 
; » b Rae e of radio, together with selling ability, owned exclusively by us, 
earns $250 a month. Still and would appreciate it if you could recom- which give practical train- 
another graduate only 16 mend to us any person or persons that could h a 2 I > n 
. er fill a position as outlined above. ing in radio operation, in- 
years old, is averaging $70 DX-INSTRUMENT CO. stallation, maintenanceand 
a week in a radio store panain aal F 
Hundreds of ot! z Good Future repair—all of which you 
un re of other men are I want a man who can show the customer must have to become an 
occupying equally attrac- about circuits, and answer questions. One E d Radi 121 
tive positions after winning who can set up sample sets. N 7 5 nn 
8 ° r 2 He must hold at least a third grade commer- lso „ now included 
our Certified Radio-trician cial license in order that our broadcast station free with course are cir- 
certificate may be operated at least twice a week. This n c * e 
8 position offers a fine future to the r tht man. cuits and parts for build- 
Easy Now to Become A i JOHN R. KOCH ing the latest receiving 
Certified Radio-trician Executive Position sets. 
~ . We thought you would be in a position to co- 3 
No other work in the operate with us in securing men with * Send for Radio Book 
tive ability as well as know edge of the Radio + 1242 
world today offers such business to take charge of our offices as local Thousands of positions 
opportunities, such big managers UNIVERSAL RADIO CO. are open to Cer ified 
money, such rapid ad- Radio-tricians. Find out 
vancement, such a promis- : what your opportunities 
ing future as does Radio. And the Expert are in thi. csascinating profession. Send for 
jo-trician is the man who is in & position interesting book, Rich Rewards In Radio,“ 
to choose the best of these opportunities—to which gives complete details on plan by which 
Jump farthest ahead in this newest and fastest the National Radio Institute quickly qualifies 
growing industry. : 7 you at home in spare time as a Certified 
Become an Expert Radio-trician. You can Radio-trician. Send the coupon or a postcard 


—easily and quickly. The National Radio for free book NOW. NATIONAL RADIO 

Institute, America’s first and largest Radio INSTITUTE, Dept. 32EA, Washington, 

School, has devised a remarkable method DG 

2 e y it easy for anyone to qualify se 

at home duri are time. Prominent radio Trion AT re ae em tees 

. a advice and instruc- NATIONAL RADIO INSTITUTE, Dept. 32EA, Washington, P. C 

ton the th i. Th ad “end me your book, “Rich Rewards In Radio,” with full particuiars about the 

papers, answer your duestions, and in Your to win a Certited Radio tician Gertineste. sb abeut in my spare time . 
> p ; A o-tric cate. about your 

possible way help you in your work. And A POERI 


— ea — — 


vou learn the practical, wonderful side of Name EE TEE SSE AER e eee we ey Ba Loan de Age e e 4 
radio by actual practice on patented instru- Fp eei Sey cheapie: Occupation ERS Bagels e a 
ments we send you free. The Certified %))! ³ v State 
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Maximum range, selectivity 
and Yolume are re po ositively 
assured through Erla ace 
frequency transformers. 

flex and cascade types. $5 


Superior quality of Erla 
audio tranformers stands 
clearly revealed in their 
ability to amplify three 
stages without flaw. 


Extreme sensitiveness and 
portact 5 of Erla 

ed crystal rectifiers meet 
every requirement of re- 
flex operation. List, $1 


The Best in Radio Equipment 


rla Duo-Reflex Circuits 


Lube for Tube, the Most Powerful Ever Built 


IME serves only to emphasize the superi- 
ority of Erla Duo-Reflex Circuits—tube for 
tube, the most powerful circuits ever built. 


An Erla circuit introduced efficient one-tube 
loud speaker reception, and stil] stands unsur- 


| passed. So too, Erla two and three-tube circuits 


remain unchallenged, outstripping four and five 
tubes otherwise employed. 


Even in minor phases, Erla superiority is 
pronounced. Control is positively fool proof, 
eliminating reradiation and distortion, while 
stability is so complete that every station is 


heard invariably with the same dial setting. 


Underlying the efficiency of these circuits, and 


the mainspring of their success, are Erla radio 


and audio transformers. T, rough synchroniz- 
ing perfectly received. radio, reflexed radio 
and reflexed audio frequency currents, they 
enable vacuum tubes to do triple duty, multi- 
plying amplification without flaw. 

Equally indispensible to maximum efficiency 
are Erla Selectoformer, Erla fixed crystal rec- 
tier and Erla condensers, meeting completely 
the exacting requirements of reflex design. 


For complete information, ask your dealer for 
Erla Bulletin No. 20; or write direct. 


Electrical Research Laboratories 


Dept. R. 2500 Cottage Grove Ave., Chicago 


ERLA 


No Circuits Equal These 
In Range, Purity, Volume! 


Erla Selectoformer benen 


coupling any an- 


tenna and any recetver, 


resultant increase 
and selectivity. in List $ 


Erla condensers alone bes 
the words tested capacity” 
on their labels, Bienne 
ing superior 7 

extra cost. to 75. 


Exclusive features of En. 
sockets are now availeble 
in 199 as 79 805 35 standard 
size. Quality and workmaa- 
ship unequaled. 65e and 75c 
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If you closed your eyes you’d think 


— 


you were in the Fifth Row Center 


You can hear the softer tones 


in a pair of Murdock Radio 'Phones— 
tune-in on New York. You'll think 
you are in the fifth row center at a Broadway 
musical show—at the Symphony Concert, or the 
clear 


Perfect 5 adjüst- 
ment the secret 


unit, of su 
5 


reproduction to voice and music. 


Light and comfortable 
THE Murdock weighs only 13 


ment 


Built, 01 assembled 


Murdocks are made in s 

ach pert is fitted 
ocess into its 

Te ce. They are ı are moulded to 


gether firmness, 
strength a and "durability. And 
they can’t 2 out of adjust - 


ounces. This extremely light weight makes it 
possible for the user to wear these phones for 
hours without discomfort. Ear cape are espe- 
cially designed to exclude outside noises. The im- 
proved flat head-band is feather-weight, and does 
not bind the head. And there are 
no screws in the band or adjusting 
rods, which means added comfort to 
the wearer. 

Over 1,000,000 Murdocks are in 
use today. Quantity production 
has enabled us to standardize our 
price—so that when you buy a Mur- 
dock you are sure of getting the best 


possible value. Get a Murdock to- 
1 single day and test it out. It is fully 
ior moulded in- guaranteed. 


Murdock Multiple Plug Jack 


THIS effective plug jack permits 
the use of one to four ’phones at the 
same time. Get one—and let the 
whole family listen in. 


WM. J. MURDOCK COMPANY, 373 Washington Avenue, Chelsea. Mass. 
Branch Offices: Chicago and San Francisco 


MURDOCK 
RADIO PHONES 


Standard since 1904 


m = MAIL COUPON FOR FREE BOOKLST—-= 
I Wm. J. Murdock Co. I 
1373 Washington Avenue, Chelsea, Mass. I 
I en: Please send me, without obliga- | 
tion, your free booklet, “The Ears of Radio,” l 
į which explains the importance of radio phones to 
l efficient radio reception. l 
l 
] 
1 
l 
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Barkelew Four None Diy 


Eg] 
me 


PATENTS PENDING 


Connects four phones or less in series to 
any Radio Set employing standard 
telephone jacks 


HH AL 


Cat. No. 616 
Price $1.50 


It adds to the appearance of any set. 
With all phone tips adjusted, the 
diameter is but 114 inches 


eee 


— ` 
— 


` 
n 


CHICAGO, ILL. 
15 S.Crinron Sr. 


=LECTRIC MANUFACTURING 
MIDDLETOWN, OHIO. 
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Licensed under Armstrong U. S. Patent No. 1,118,140 


Eleven Degrees from the North Pole 


Ice—endless miles of ice, as 
far as the eye can see. And 
frozen fast in the ice, amid 
the deadly stillness and the 
unearthly lights of the Arctic, 
a staunch little eighty-nine 
foot schooner! But Donald B. 
MacMillan and his band of 
brave explorers are not alone 
tonight. 


Under their ice-bound 
hatches they listen eagerly to 
the news of the outside world, 
broadcast to them from the 
Zenith - Edgewater Beach 
Hotel Broadcasting Station, Chicago—to violins in 
Newark, Schenectady, Los Angeles—to singers in 
Atlanta—to a lively orchestra in Honolulu. 


Stations in all these cities — and in several hun- 
dred others — they have readily tuned in; yet the 
Bowdoin tonight is only eleven degrees from the 
North Pole! 

Out of all the radio sets on the market, Dr. 
MacMillan selected the Zenith exclusively—because 
of its flawless construction, its unusual selectivity, 
its dependability and its tremendous REACH. 


And you can do all that Dr. MacMillan does, and 
more, with either of the two new models described 
at the right. Their moderate price brings them easily 
within your reach. Write today for full particulars. 


Zenith Radio Corporation 


MeCORMICK BUILDING, CHICAGO, ILLINOIS 
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Long-Distance Radio 


The new Zenith 
tance” Receiver-Amplifier com- 
bines a specially designed dis- 
tortionless three-stage amplifier 
with the new and different Zenith 
three-circuit regenerative tuner. 


Fine vernier adjustments — in 
connection with the unique 
Zenith aperiodic or non-resonant 

selector” primary circuit—make 
possible extreme selectivity. 


2,000 to 3,000 Miles With 
Any Loud-Speaker 


With the new Zenith 3R satisfac- 
tory reception over distances ot 
2,000 to 3,000 miles, and over, is 
readily accomplished in full vol- 
ume, using any ordinary loud-speaker. No special skill is 
required. The Model 3R is compact graceful in ine, $160 
and built in a highly finished mahogany cabinet 


Model 4 N The new Zenith 4R “Long-Distance” Re- 


ceiver-Amplifier comprises a complete 
three-circuit regenerative receiver of the feed-back type. 
It employs the new Zenith regenerative circuit in combina- 
tion with an aadion detector and three-stage audio-fre- 
quency amplifier, all in one cabinet. 


The Zenith 4R may be connected directly to any loud- 
speaker withoat the use of otheramplification for full phono- 
graph volume, and reception may be satisfactorily $85 
accomplished over distances of more than 2,000 miles 


-—-—- i ai 


TRADE MAAN 


ZENITH RADIO CORPORATION, 
| Dept. R, 328 South Michigan Avenue, Chicago, Illinois 


Gentlemen: 
Please send me illustrated literature on Zenith Radio. 


| Name — A E aa a a — 2 — — — — OCT 2 2 coSeeseee 


Add re 6e e -. 0. &. c E —— OSS SOO BLOG COLORS —— OSCDOTSSSSSS 80000 COSS COSCHOCOERSESSS 
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At Last—An Authoritative, Practical Radio Book 


THE OUTLINE OF RADIO 


(What Radio Is and How It Works ) 
By JOHN V. L. HOGAN 


Mr. Hogan, one of the best-known radio engineers in the United States, in his book, The 
Outline of Radio,” gives the history of radio from its earliest days, and describes practically all 
that is now known regarding the essentials of this wonderful science. 

In a clear and simple way, he explains the relation of electric currents to radio waves, their 
characteristics and properties, and the leading and fundamental features of the operation of radio 
telegraph, and radio phone transmitters and receivers are succinctly and accurately described. 

All the different steps in radio are discussed: transmission, modulation, and wave-propagation; 
reception, detection, selection, and amplification. The adaptation of radio to weather reporting, 
marine signaling, and other forms of public service, is clearly set forth; and the expansions of the 
radio art, in various applications, are interestingly forecast. 

Kendall Banning, Editor of POPULAR RADIO, says: “The logical sequence in which the 
subjects are handled, the generous number of illustrations and particularly the simple and under- 
standable style of diagrams which have been selected, combine to make the book remarkably easy 
to read and to comprehend.” 


$2.00 at All Booksellers 
Publishers 


Third Printing. With Illustrations and Diagrams. 


Boston LITTLE, BROWN & COMPANY 


Grebe and BAKELITE 


TRADE MARK REG. U. 8. PAT. OFF. 


The character of broadcast reception enjoyed 
by users of Grebe Radio Sets is due, in no 
small measure, to the extensive use of Bakelite. 


The excellence of Bakelite and the depend- 

ability ofits qualities i 2 indicated by the fact 
that a large majority of Radio Manufacturers 
choose Bakelite as insulation, and for im- 


electric and mechanically strong; it is unaf- 
fected by moisture, temperature or climatic 
changes; its color will not fade, even in strong 
sunlight;it will not warp, bloom or crack—but 
the most important property of The Material 
of a Thousand Uses in its relation to Radio 
is that of providing permanently effective in- 
sulation regardless of temperature or atmos- 


proving and simplifying the design of their 
sets and parts. 


pheric conditions. 
Bakelite combines in ONE material the 
essential properties of many. It is highly di- Write for a Copy of our Radio Booklet K. 


Send for our Radio Map 


Enclose 10c. and let us send you the Bakelite radio map. It fists the call letters, wave 
length and location of every broadcasting station in the world. Address Map Depertment. 


BAKELITE CORPORATION 


247 Park Avenue, New York, N. Y. 
Chicago Office: 636 West 22d Street 


BAKELITE 
Condensite 


are the registered 
Trade Marks for the 
Phenol Resin Products 
manufactured under 
patents owned by 


BAKELITE 
CORPORATION 


Please refer to POPULAR RADIO when answering advertisements. 


The Best in Radio Equipment 41 


S 
at 
: - 


r V ds 
n “a r > as ` 
* : i ; 
` T * 1 
3 2 97 598 
- - . . 


A 


— 


aie Aerts EREA — 


S. Re r 
— * 


e ont 


we 


' . i . 1 A “ear: 
i ý N ZY 


ACHIEVEMENT 


Ty OR ages the battle between 

Man and Nature has gone 
fe Jon. The harnessing of 
rivers, the bridging of 
oceans, the conquest of space and 
time, —all give evidence of Man's 
relentless efforts to overcome the bar- 
riers which Nature sets up to chal- 
lenge his skill and ingenuity. 


With the unfailing courage of pio- 
neers, Melco attacked the last bar- 
riers of the ether, bringing the 
treasures of the radio art within the 


reach of all. Today, the Melco re- 
ceiver is supreme in its achievements. 


Melco was the first to level the 
sinister mountains of Interference, 
Distortion and Signal Losses. By its 
improved design and intensive engi- 
neering, the Melco-Supreme has 
made distance reception the servant 
of the non-technical user. It has 
set new standards of selectivity and 
freedom from interference and 
superb tone quality has captivated 
even the most critical. 


Amsco Propucts, INC 


Broome and Lafayette Streets, New York, N. Y. 
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“Wouldn’t trade my 


THOROPHONE 


TRADE MARK REG.U.S.PAT. OF FICE 


for a Rolls-Royce“ 


says Harry H. HECKMAN 


High 
Power 
Model 

8-5 
345.00 


OMPARISON tells. Listen to 
the Thorophone and learn 
how perfect a loud speaker can 
be. Every tone, every note is 
given its true value. You would 
think speaker or musician were 
right before you. 


Make the Thorophone your 
permanent loud speaker invest- 
ment—you’ll never want to 
change it. The Thorophone 
makes any set sound better. 


Made by America’s oldest 
manufacturers of loud speaking 
devices. A power horn, taking 
only one ampere from a 6-volt 
storage battery. It actually am- 
plifies weak signals, yet handles 
the greatest possible volume with 
the same natural quality quality 
that satisfies. 


Write for booklet 


WINKLER-REICHMANN CO. 
4801 S. Morgan Street 


Chicago, III. 


~ b 


“See! Dad 


how much stronger it’s com- 
ing in since you bought me 


BURGESS 


RADIO BATTERIES 


OMETIMES it’s Dad who does the 

buying for his radio family, but you 

may be sure that that youngster of his 
sits in on the advisory board. 

In all events, whether it be the boy 
or his father who buys receiving set 
equipment, the service of Burgess Radio 
Batteries provides a most satisfactory 
and economical means to greater enjoy- 
ment of the evening’s radio entertain- 
ment. 


“ASK ANY RADIO ENGINEER” 


BURGESS BATTERY COMPANY 


Encineers - DRY BATTERIES MANUFACTURERS 
FLASHLIGHT - RADIO - IGNITION - TELEPHONE 
GENERAL SALES OFFICE: HARRIS TRUST BLOG.. CHICAGO 
LABORATORIES ANO WORKS: MADISON, WISCONSIN 
BRANCHES 
NEW YORK BOSTON RANSAS CiTY ming EAPOLIS 
WASHINGTON PITTSBURGH Sr. roots Bew ORLEARS 
IN CANADA 
PLANTS: NIAGARA FALLS AND WINNIPEG 
BRAWCHES: TORONTO + MONTREAL «+ ST, Jone 
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Bristol le Control 
Radio Recei Set to- 
ther with Briatol Sen- 
r Audiphone Loud 
er as used in One 

the Finer Homes. 


Radio Reception Simplified 
to Single Control Dial 


It is an easy matter for any member of the family to operate BRISTOL 
a set like this. A good illustration of the absolute simplicity of AUDIOPHONE 


BRISTOL LOUD SPEAKERS 
SINGLE CONTROL 5 


The most recent development in 
RADIO RECEIVER ee 

with which the Baby Audiophone 
è at ve g $ is now furnished, as illustrated 
is the fact that a set is installed in the home of a blind woman below. 


who operates it herself and is able to bring in station after Write for Bulletin No. 3013-L 
station at her will. 


Powerful enough to get reception from coast to coast. It is a 
four- tube set using naa Inverse Duplex System, which 
makes it equal to six tubes because the first two tubes are 
utilized for both Radio and Audio Amplification. 


Non Reradiating—will not disturb your neighbors’ reception 
when you tune in. 

Many refinements, including panel with telephone jacks on 
back of the case for making connections. 


Used with Aerial or Loop, and in some locations short 
Inside Antenna will give good results. When Aerial and Loop 
are both provided it is only necessary to operate a lever to 
change from one to the other. 

The case is solid mahogany finish with walnut stain. It is 
handsome in appearance, and at the same time provides a 
rugged protection for the working parts. 

Price of Bristol Single Control Radio Receiver without 


accessories $190.00. 


MADE AND SOLD BY 


THE BRISTOL COMPANY 
Waterbury, Conn. 


— — — = z 5 
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KEEPS THE RADIO SET ALIVE 


A Battery Charger that gives a quick 
charge economically. No Sticking Con- 
tacts. No bulbs nor Liquids. Fully en- 
closed — beautiful. 


SIMPLEX MODEL — For 6 volt Batteries 
Only. The Most Practical, Most $16.00 
Complete Battery Charger, for only ° 


ULTRA MODEL —~ Charges Phem All, 
e a N sat Oo ras 
teries, with WESTON AMMETER, $18.00 
All prices f. o. b. St. Louis l 
INTERSTATE ELECTRIC COMPANY fst. Louis, Mo. 4015 Laclede Avenue 
99 
Your a Makes “Hard to Get” Parts 
2 l erence We specialize in parts for hook- 
R 2 5 nas ups published in this magazine. 
5 Here is a list of hard to get” 
Eliminate noise parts we can ship from stock. 
. and interference. 
— Get more pleasure Genuine Cockaday coils........ 5.50 


) 


3 = i Amsco 26 Plate Condensers. .... 1.50 

—. — r receiv- : 
— . — me ae oes Amer Tran Transformer. 7.00 
— — T r Como Push & Pull. pair 12.50 
— — 2 E in Lavite Resistances............ 1.50 

a = 8 Parts for Special V ariocoupler and 

= SEE = Elraco Radio F N Transformer 
= Ss = . (for Craig Neutrodyne receiver) 3.25 
— = Precision Cardwell 8 Condensers .. 00 
Condensers ͤ— 11 E 4.25 


Dubilier 0025 Condensers 40 
General Radio Transformers . 5.00 
M. F. Alden Napier Products: a 

11 Plate .00025 M. F. 2.40 $4.00 Amsco Products: ; ; 

23 Plate 0008 NM. F. 3.00 4.50 Acme oe Wire—30 A 25 
43 Plate 001 M. F. 4.00 ss œ p lengths . 


diameter composition dials, SOc extra Try ue on ANY radio parts you have been unable 
See your local dealer. If he cannot sup- ta secure: Mail orders will be shipped promptly. 


ply you send his name with your order to 
Elgin Radio Corporation Morison Electrical Supply Company, Inc. 
15 East 40th Street New York Gy 


Radio Division of The Elgin Tool Works, Inc. 
69 No. State St. Elgin, Illinois 


Fully Guaranteed 


Plain Vernier 
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Super-Heterodyne 


Resistance No 
Coupled Transformers 


The New Improved Type Employing Resistance Coupling 
for Broadcast Reception 


Free from Distortion | Write for Details 


Cockaday Four Circuit Receiver 


Special Service to Builders 


of the New Improved Four Circuit Receiver as Described in January 
Popular Radio 


Complete Parts for the $ 59° 


Four Circuit Receiver 


Drilled Machine and Engraved Bakelite 6 
Panel according to Cockaday’s Specifications 


Genuine P. L. Resistances [he Orisinal in the 


For COCKADAY, REINARTZ, SUPER-HETERODYNE and FARRANDS’ 
SUPER-PLIODYNE CIRCUITS 


1,000 Ohms 30,000 Ohms $ 00 
12.000 Ohms 438.000 Ohms List ° 
20,000 Ohms 50,000 Ohms à 
25,000 Ohms 30.000 Ohms Price 

100,000 Ohms 


Dealers: Write for Discounts 


All Mail Orders Shipped Promptly Send Money Order, Including Postage 
WRITE FOR OUR NEW CATALOG “G” 


HANES-ZENER 


The Radio Mail Order ye you a tthe right goods at therig right Prices 


1480 BROADWAY, CORNER 42nd STREET 
LONGACRE BUILDING NEW YORK CITY 
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Maybe 


Red pyralin case is sealed Look for 
airtight — guid, perma- i , 

nent, durable. Satisfactory number On 
results guaranteed. the label. 


“Built First to Last 


“So Much Better than 
you claimed it to be” 


So says one of the users of Coto Compact Moulded 
Variometer, Letters from all quarters praise this 
remarkably efficient vario- 
meter with the ho meycor mb 
wound stator coils, Range 
is 200 to 600 meters cover- 
ing the broadcasting wave- 
lengths. Type 8000. $5. 


Read Our 


Guarantee 


adio 


tory 


r i Every 

— apparatus 

— — Te. Tested before shipment. So 

we are perfectly safe in 

authorizing dealers and jobbers to guarantee you 
absolute satisfaction 

If your Dealer cannot supply you, send 

us your order and his name 


and address 
87 Willard Ave. 


COTO-COIL CO. Teis K. L 


Los Angeles, 329 Union League Bldg. 
Minneapolis, Geo. F. Darling, 705 Plymouth Bldg. 
Atlanta, C. P. Atkinson, Atlanta Trust Co. Bldg. 
Canada, Perkins Electric Co., Ltd. 


Montreal, Toronto, Winnipeg 


piece o 


BSA LAA N 


The Precision Variable Grid Leak 


If your dealer cannot supply you we will ship parcel post C. O. D. 


TEMPLE INSTRUMENT COMPAN Y 


Camden, New Jersey 


esistr on 
‘Two Dollars 


your detector tube is playing 


*possum. RESISTRON will make it 
“snap out of it.” 
picks the point of greatest sensitivity. 
Then the tube wakes up, stretches for 
DX — and gets on the job, increasing 
your list of stations. 


Turning the dial 


Try it! 


“FR” 


Condenser 


In this model we 
have, we believe, 
made a distinct con- 
tribution to the art. 


Mechanically perfect. 
We have reduced the elec- 
trical losses to an immeasur- 
able minimum, 


TRADES * MARK 


A 


NONE OTHER 


Some profitable jobber territory 
still open. 


Write for Bulletin Facts for Fan- 
on Condensers 


The DUPLEX ENGINE GOVERNOR CO., Inc. 
50 Flatbush Ave. Extension 
BROOKLYN, N. Y. 
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To get amplification without 


distortion—use ACME 


Thousands of radio owners find Acme Transformers give louder, 


clearer radio. 
amplification without 


Letters from users show 
distortion,“ 


increased range — 


important factor in 


success of Acme audio and radio frequency transformers. 


6 6 Y RANGE at once increased so 


that I get stations that I never got 
before, writes one amateur who installed 
Acme transformers in his set. Thousands 
of amateurs who have experimented with 
different hook-ups and different apparatus 
to get the best results insist on Acme trans- 


formers. 

Acme transformers are the result of long research by 
the Acme Apparatus Company, specialists in the 
manufacture of amplifying transformers. When 
broadcasting was in its early stages Acme en- 
gineers recognized that Amplification is the key 
to radio.” They set out to make the Acme ampli- 
fying transformers give maximum amplification 
vrithout distorting the sound. So well did they 
succeed that today Acme transformers are the most 
popular transformers made. 

The Acme R-2, 3 and 4 Radio Frequency Amplifying 
Transformers increase range. Acme A-2 Audio 
Frequency Amplifying Transformer gives greater 


ACME 


~ for amplification 
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ACME A2 


for volume 


volume to any set without distortion. The ratio is 
4.25 to 1 and exhaustive tests show that this is the 
correct ratio, even for three stages. 


Rigid inspection means uniform 
apparatus 


TRAINED inspectors in the Acme factory, care- 
fully test each transformer before it leaves the 
factory. This means that each piece of Acme appa- 
ratus is up to Acme standard when it reaches you. 
Every transformer carries a guarantee tag— but the 
best guarantee is the name Acme. 


Send for booklet 


OUR booklet, “Amplification without distortion,“ 
clearly explains how to get the most out of your 
set by using the proper amplifying apparatus. It 
contains diagrams for the Acme Reflex“ circuit. 
Mail the coupon for your copy. 


ACME APPARATUS COMPANY 
Cambridge Mass. 


| „% nan „ „ GE es „% ew ewe eee ee ee K „%1ůñ ee ee ee - 
ACME APPARATUS COMPANY 

Dept. 43, Cambridge, Mass., U. S. A. 
Gentlemen:—I am enclosing 10 cents (U. S. stamps or 
coin) for a copy of your book, ‘Amplification Without 
Distortion” containing wiring diagrams for the Acme 
“Reflex” Circuit. 
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SERVICE |} 


[rommer J service ronne 


Complete stocks of 5 hig r nationa y reüni radio 
apparatus are constantly carried by this y to enable you 
to build your radio business on the right an ation. Your suc- 
cess is dependent largely on the products you sell, and your ability 
to serve your customers promptly. 
ing yourself with the HOMMEL organization makes it poe- 

ae for you to always have access to ample stocks of the leading 
lines of radio equipment without the necessity of tying up your 
working capital. 

Let us show you how you can advantageously use 

Hommel 3 Write for encyclopedia 246-P 


530-534 eae ae 


COAST TO COAST 


on the R. C. S circuit, using 


RayCoils 


and Ultra Audion 
Ci ts, RavCoils ë 
or RCS Ultra Approved by Public Demand 
Audi Tuned 
e The huge sale of U. S. Tool Condensers 


requency 


Circuits. proves that these condensers are RIGHT. 
tor 


I pees rad S Cir- 

Mea ree 100% Guaranteed 
End Plates of 

Use the RCS Circuit with or without | 

Radio Frequency fi r Simp eits is ODETE: CELORON 

tion and res ult Not equalled by any 


sat for Nan and distaget: F Superheterodyne, Superdyne, Inverse 
or 


uplex, New Four Circuit Tuner 


Q UAW 
AUM 


Co ils i in Separate Box 

With Wiring Diagram Use Vernier Cap. .00057 Mfd. (24 Plate) 
Working Blue Prints of four sheets 12 x 18 of all or Plain Cap. .00055 Mfd. (23 Plate) 
standard circuits, such as The Variometer, Reinartz, 
RCS one and three tube sets and five tube Neu- Condensers of recommended capacity for all 
tralizing Circuit 50 cents a set. known circuits are also carried in stock by 
We sleg carry 4 complete line of Carter, Howard, leading radio retailers. 
If your dealer cannot supply you, we will mail direct. Write for Booklet 


R. C. SCHOONHOVEN U. S. TOOL CO., Inc. 


Major Q. M. R. C. 
EL GIN ILL. 116 Mechanic St. Newark, N. J. 


Please refer to POPULAR RADIO when answering advertisements. 


The Best in Radio Equipment 


Boys’ radio interest knows no “off season” 


THE HARDER the battle the sweeter 
the triumph. That’s part of every 
live boy’s code. And when it comes to 
radio, the greater the difficulties the 
more he strives to overcome them, 
or failing that, to succeed in spite of 
them. This spirit of boydom, to- 
gether with the unquenchable en- 
thusiasm boys have for radio, is the 
radio manufacturer’s bridge across 
the summer doldrums. 


No matter where a boy goes—to 
camp, the mountains or the shore— 
he’s sure to have two things with him: 
His appetite and his radio set. And 
each trip to the general store has a 
double purpose—soda for the appe- 
tite, and some new device for the be- 
loved radio. The desire for one is 
as unremitting as the desire for the 
other. The volume of sales for both 
is amazing. 


“The 


is guide and authority to 500,000 
radio-hungry boys averaging 1514 to 
16 years old. These boys are sons of 
well-to-do parents, possessors of sub- 
stantial allowances with which to buy 
desired objects. And all through the 
summer this great army of boys will 
be buying radio equipment. 
Advertise your radio products to 
them. Tell them not only of the 


Brightest, Best Magazine 
A Boys in All the World’ 


goodness and up-to-dateness of your 
products—tell them of your distribu- 
tion, and how they can get your goods 
wherever they spend the summer. 
Start them using your name — and 
thinking about radio in terms of your 
name. Keep your name and your prod- 
uct constantly before them in the one 
great publication they know to be 
their own—THE AMERICAN Boy. 


THE SPRAGUE PUBLISHING COMPANY 


(Member A.B.C.) 
548 Lafayette Boulevard, Detroit, Michigan 
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WHY CICO PRODUCTS LEAD 
THE FIELD 


CICO Bakelite Jacks 


Moulded completely from Bakelite. Connections 
made to neat binding posts. Smaller and more 
compact than other jacks. Special phosphor bronze 
springs. Sterling Silver contact points. Mechan- 
ically and electrically perfect in every detail. 


No. 30-Single circuit open 3.80 


No. 31-Single circuit closed .85 


. 32-Double circuit...... 90 
. 33-A” Battery Switch . 90 


Every CICO PRODUCT is 
cked in a distinctive GREEN 
X and unqualifiedly guar- 
anteed against all defects. 


CICO 2-Way Plugs 


Constructed so that loud speaker and head-phones 
can be connected simultaneously or individually 
as you wish (note two slots in each terminal). 
Fit all standard jacks. Take all types of tips, 
forked, straight and plain wire. Sturdily made 
and finely finished. 


Consolidated Instrument Co. 
of America, Inc. 
41 East 42nd Street, New York 


2-Way Plug 


— — 
— —— J 
= 


Price 60c 


Announcement 


of prize-winning name 
to replace Acmedyne 


TELOMONIC 


ANTENNA WIRE 


ELL over 1000 names were suggested 
in the contest for a circuit name to 
replace “ACMEDY NE.” 


The judges, Charles Hardy, S. E. Bramer, R. H. 
Butler, fl. I. Danziger, and Lester L. Jones, after 


careful deliberation, selected ““TELOMONIC” as most 
expressive of this principle of tuned R. F. amplification. 
The winner, Dr. M. Ohlbaum, receives a complete 
knock-down set of the essential T 

the TELOMONIC circuit. 

Danziger-Jones, Inc. desires to express sincere thanks 
to all those who participated in this contest. 


elos instruments for 


5900 


igned for long distance reception 
Pie different and better than tbe 
usual make-shifte, being hard drawn 
from the finest copper, 
rugated surface with ten 
points on the circumference. This 
gives a greater collective surface to 
the high frequency radio currents. 
The result is extreme vsensitiveness 
and increase in range and of 
any set from the simplest Crystal to 
the finest multiple tube receiver. 
Use this antenna wire and enjoy 
the full possibilities of your set. 
Sold in coils 100 feet, 200 feet and 
500 feet. Order direct or your 
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Announcing 


E ZE AE AE AE AE AE E E AE E 3| 


TYPE AF-7 (Turn ratio 344) 


MERIRAN 


INADE MARK REG US PAT OFF. 


Improve your set 
with an AmerTran 


THE AmerTran, Type 
AF-6 (Turn ratio 5), 
has long been acknowl- 
edged the Standard of 
Excellence for audio 
amplification. 

Type AF-7 (Turn 
ratio 314), is now, after 
long study and experi- 
ment, offered in response 
to the demand for a companion trans- 
former for second or third stages of 
sets provided with powerful regen- 
eration or radio frequency amplifica- 
tion and more especially those sets 
wherein one AF-6 does not give suf- 
ficient volume under all conditions, 
and 2 stages are too powerful for the 


Price, either type, $7. 
—at your Dealer's 
or sent carriage charges collect 


This summer you will 
be able to enjoy radio 
as never before 


tubes unless negative 
biasing batteries are 
used. 

Type AF-7, like AF, 
provides an unusually 
flat amplification curve 
with well sustained am- 
plification at very low 
audio frequencies. It is 
not intended as a sub- 
stitute for AF-6, but where a low turn 
audio transformer must be used, noth- 
ing has been sacrificed in making Type 
AF-7 the very best for its purpose. 

Type AF-6 is finished in black and 
is packed in a box printed in dark blue. 
Type AF-7 is finished in brown and 
packed in a box printed in red. 


Send for Circular 


American Transformer Co.,175 Emmet Street, Newark, N. J. 
Designers and builders of radio transformers for over 23 years 


E E 


EE EE EEE alle 3 
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MICHIGAN 
MIDGET 


Pleases the Whole Family = 1 — same 


It pleases the boys, for they can out- distance their friend no matter dial numbers. 
what set they ve got. : 

It pleases the girls, for they can quy tune into any station— The Distance 
Midget is simple to operate, nothing difficult. 


It pleases Mother because its attractive appearance does not spoil Volume 
the *** Ana when cells are Uses ete noote a l ae 
iling her rugs or floor. other can enjoy cooking ectures Se 
afternoon concerts, for she can soon tune in her station. ectivity 
It pleases Dad, for he has to pay the bill. Simplicity 
Nothing e egaa the Madee has ever been 1 pee 5 
the price. It o anything any other set wi costs a 
half as much. Yes, sir—the whole Ponu leased, and Dad, he too, aeons 1 N 4 
goon tunes in, enjoying himself till 8 to bed. ing letters of tent nd pend 


34 Ottawa Street 
GRAND RAPIDS, MICHIGAN 


GOLDWHISKER 


Gets 55 Distance. Pure gold makes the 
best tact known. We guarantee a GOLD- 
WHISKER for greater range and louder signals 
out of any stal. 50c prepaid—send coin or 
stamps, or we'll send C. O. D. 


REP RADIO CO. 
Dept. N-2 3231 Nebraska Ave., St. Louis, Mo. 


The B-T 
Prize R-F Circuit 


can be built up and 
tested on the air step 
by step. 
This method insures 
SUCCESS. 


It is non-regenera- 
tive and does not re- 
radiate. 


CRESCENT LAVITE RESISTANCES 


Special Sizes te Order 
Used in the New Cockeday Circait Dealers write fer discount. 
CRESCENT RADIO SUPPLY CO. 1-3-5 Liberty St., Jamaica, N. T. 


Charge Your B 
For A Nickel 


The Gold Seal Homch arger 
charges Radio and Auto Batteries at 
home overnight for a nickel. Your 
dealer has it. Write for FREE book- 
let and list of broadcasting stations. 


The Autemetic Electrical Devicos conn 
132 West Third St., Cincinnati, Ohio 


Write for circular 


BREMER TULLY MFG. CO. 


534 So. Canal St. } 
CHICAGO ear ene 
(.uaranteed. Price $1.25 


Rusenite Perfect Radie Crystal Supersensitive. Price, Mounted, SOc 
Rusenite Catwhisker 14k. Geld, 280 


Rusonite Products Corporation 
1$ Park Row, New York 


The Best in Radio Equipment 53 


Loud Speaker! 


HE Herald stands up under power 
without rattling. Like other good 
musical instruments, it improves with age 
because of its laminated core, mica dia- 
phragm and permanent magnet. The 
adjustable diaphragm makes it possible 
to get the most out of a weak set. Height 
30 inches, 6-foot cord. Price $30. Slightly 
more on Pacific Coast and in Canada. 
Write for folder and enclose your dealer’s 
name. 


Herald Electric Co., Inc., 113 Fourth Avenue, New York 
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. 
— asn 


A SOLID YEAR 
TO DESIGN 


value on the market. 


| 


SEND NO MONEY! 


20.000 TURNS 
EQUIVALENT TO 


A‘200,0002° °° COMPANY 
stands squarely 

of the quarantee on 
every Scientific headset 


Order TODAY 


We Guarantee The Scientific Headset to be the greatest 
Try it for five days. If not satisfactory send it 


back and your money? will be refunded immediately. Circular? on 
request. Dealers wanted. 


THE SCIENTIFIC ELECTRIC WORKS 
BOSTON, MASS. 


98 Brookline Ave. 


LOUD 


(Phonograph Attachment) 


$650 7 


Floating Mica Diaphragm 
Loud—Clear—Natural 


C. I. C. Loud Speaker with 20” Acoustene 
Fabric Horn—the latest and best. .$16.00 


All C. I. C. instruments are unconditionally 
guaranteed. 


If your dealer cannot supply you order 
direct from us. 


Connecticut Instrument Co. 
Stamford, Conn. 


Derr. J 


for any set, big or little! 


Se for super-heterodyne or single circuit 
No other material possesses many 
combined advantages of Bakelite-Dilecto for radio 
paneling! Tell it by its center red stripe. 


bakelite-dilecto 


(A Laminated Phenolic Condensation Material) 


Once the installation is co ced fea Bakelite- Dilecto pane 
remain absolutely unchanged, no matter what abuse it 
given by heat, cold, water, steam, oil, solvents and 
elements. They do not warp, swell, shrink, crack, check or 
split. Highest in dielectric strength. ngly tough, yet 
readily machined. Your dealer can get it cut and drilled to 
fit your needs. 


THE CONTINENTAL FIBRE CO. 


Factory: Newark, Delaware 
Service on Bakelite-Dilecto (also Continental- 
Bakelite, Conite, Contex and Vulcanized Fibre) fron.: 


New York, Woolworth Bldg. Chicago. Wrigley Bldg. 
Pittsburgh. 301 Fifth Ave San Francisco. 75 Fremont St 
Los Angeles. 307 S. Hill St. Seattle. 1041 Sixth Ave.. So. 


Offices and Agents Throughout the World 
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Get This Book! FADA Knock-Down 
“How to Build Parts for Five-tube 
Neutrodyne Radio Neutrodyne 
Receivers” Radio Receivers 
This 48-page book 165-A—Three Neu- 


is the standard au- 
thority on making 
five-tube Neutro- 
dyne receivers. 
Fully illustrated 
with picture wiring 
diagrams and a full- 
size drilling tem- 
plate for a five-tube 
receiver. Complete 
instructions on as- 


troformers and two 
Neutrodons with 
“How to Build It” 
book. The heart 
of the Neutrodyne 
receiver—$35.00. 

167-A—Everything 
for five-tube set 
down to last screw 
and binding post. 


l pinag Complete with book, 
9 it yA gre panel, baseboard, 
cidden, detalted sockets, telephone 
trouble-shooting in- jacks, audio fre- 
formation. Sent quenc transform- 


ost-paid anywhere 
i the U. S. for 50 
cents. Write for 
this new edition to- 


day. 


ers, Neutroformers, 
Neutrodons, etc.— 


Ask your dealer for 
FADA parts. 


Make yourself a FADA Neutrodyne receiver 
and enjoy the best in radio 


THOUSANDS and thousands of success- 
ful Neutrodyne receivers have been 
built by radiophans using only FADA 
Neutrodyne parts. With the famous 
FADA “How to Build It” book (over 
150,000 of which have been sold) any- 
one can build a five-tube Neutrodyne 
receiver that will amaze by its fine 
performance. 

FADA Neutrodyne receivers have 
made wonderful records for distance 
and volume, for selectivity and ease 
of operation. A resident of Forrest 
Hills, Long Island, writes, Heard Lon- 
don and Glasgow on loud speaker eve- 
ning of March 13th with FADA five. 
tube set.” 


F. A. D. ANDREA, INC., 1581 Jerome Avenue, New York City 


FADA 


2 


„ AnOMLA 
* 
Rac 


Because the Neutroformers and Neu- 
trodons require special engineerin 
design, they are naturally the heart o 
the receiver. FADA parts are made 
accurately to scientifically correct spe- 
cifications—they’ve got to be right and 
are right before they pass our rigid 
standards of inspection. 

If you want to own the most satis- 
factory radio receiver, buy FADA 
Knock-Down parts and build yourself 
a five-tube Neutrodyne receiver. Get 
genuine FADA parts—don’t take un- 
known parts and expect them to work. 
Dealers everywhere sell genuine FADA 
Neutrodyne parts—look for the name 


and trade-mark on every package. 


| F. A. D. ANDREA, INC., 1581 Jerome Avenue, New York City l 
| Gentlemen: Enclosed find fifty cents 12 -r Öde } for which send me your book on “How to Build Neu- | 
| trodyne Receivers.” | 
ME OROEN ²³Ü¹mꝛ.A ⅛˙]˙¹www ꝛ]] pp EE NOIOSE CLERA EE 8 | 
| r Dorina JJV. ELIET EEIN ³ÜÜ R EEIN A T E AENT ESI A | 
| ciy Cv. r y a eoa A c aai l 
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Engine of ‘God 


Your Radio Set 


WOULD you select a two-cylinder engine for 
pleasure driving? Would you use a marine engine to 
propel a motor truck? Would you use an air-cooled, aero- 
pan engine in a racing car? When you select audio trans- 
ormers without considering their qualities you are putting 


the wrong engine in your radio set. 


t — 5 
wD 
E 


Supertran high speed smoothness with multi-cylinder reserve power makes 


lation to introduce howling. 


Ford Mica Co. 


33 East 8th Street 
New York City 


it an ideal audio engine to drive your loud speaker. It represents the best 


ineering because you have no back-fire distortion or poor timing regu- 


New England Distribator: 

Wetmore-Savage Co., Boston, Mass. 

Midwest & Southwestern 
Distribators: ° 


Beckley-Ralsten Co. 
scago, Ill. 


Chie 
Reg. U. S. Pat. Office fi 


A4«sxk the man be- PTE A aAa 
hind the counter ey ; Å BLANDIN / 
F a i 1 5 k TRIPLE 
— to show you the : | A n d N O W 
No. 1001 Howard line of . Xe; 1%2 ; 
63% Ohm Rheo- . 7 EA Ohm Mitro- f S ° bi 
stat... $1.10 quality Radio Ge Niere Super Radio Cabinets 
25 . cro- l 
etat..... 110 Merchandise. meter Rheo- fl Ponel size 8 x 40-8 inches deep. Made of 
40 Ohm Rh ° „ @ Ohm M 5 i i t wit ssw ttom, 
stat.... -110 Every piece IS a Micro- P warned: end hand -rubbed to a piano fnisb. 
Patd. 870,042 . stat...,. 1.50 i] Buit by experienced workmen—experts on cab- 
HOWARD sold with t h e Patd, July 10, inet design and construction. 
Gy suaranteeof e 14 BLANDIN TRIPLE “A” 
AS. satisfactory fel * i DE LUXE SERIES 
f : Sire Full De Luxe equipment including extra mounting 
mf perrormance. bdoard— inlet flush lid—continuous piano hinge— | 
5. a No. 1008, i | folding lid supports rubber feet. ; ‘ 
“oO ; it Termine ] Also Neutrodyne sizes. 7 x 24-7” and 7 x 26-7’. 
Jobbers write peser PUE E Smaller sizes. 7 x 14-7", 7 x 18-7” and 7 x 21-7’. 
No. 1003 for discounts. connection for Vrite „ list and name of your 
Stee eine Send two cents paira a stands F nearest jo r or de ler. , ; PA : 
400 Ohm Poten- for folder. era rece 20 5 Jobber and dealers, write for discounts 
ome : Patd. Aug. 28, i ; 
Patd. 20 ARD RADIO 80 ine i = ff] BLANDIN PHONOGRAPH COMPANY, INC. 
„ Inc. 15800 16th St 11 12 RACINE, WIS. 
9 a . 
4248 North Western Ave., Chicago, U. S. A. ——— as 
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NEWS OF 


FTER the great battle of 
Marathon, 490 B. C., between the 
Athenians and Persians, a run- 
ner named Phidippides carried news 
of the Greek Victory to Athens about 
25 miles away. So great were his exer- 
tions that, delivering the message, he 
fell dead. Our annual Marathon race 
commemorates this event. 
Radio now enables us to learn of 
great events almost instantaneously. 


Holtzer-Cabot Loud 


Speaker 
Loud Speaker Phonograph Attachment 
No. 2 Universal Headphones 
No. 4 National Headphones 
Write for booklets explaining how the exclusive 


features of these instruments enable you 
to enjoy the wonders of Radio 


125 Amory Street, Boston, Mass. 
6161-65 South State Street. Chicago, III. 
Department B-l 


This great agency of enlighten- 
ment is available to anyone possessing 
a receiving set, but for its true enjoy- 
ment, only the best in Radio instru- 
ments should be used. 

The Holtzer-Cabot Electric Company 
has spent years in scientific experiment 
and development, so that its Loud 
Speakers and Headphones faithfully 
reproduce the messages which come to 
us through the air. 


„ 
* 
\ an 
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COCKADAY UNIT : For 1, 3 and 5 Tabe Se 


Full Set A, B, C and D Coils Price 85. 


7 Best quality Radion hard 
Made strictly in ) wound with No. 18 dow 
accordance to ble silk covered wire. 
Mr. Cockaday’s 


Specifications 
Three e Blue Prints, 
4 j Illustrated Instructions, 
5 and Material Lists for 
< A. N f : Building the 1, 3 and5 


PRANI MARK ` nace 5 Sets. 


(Free with order 
Range 150 to 600 Meters for unit) 


Guaranteed mechanically and electrically perfect. The outstanding features: 
Complete set of A, B, C and D Coils with beautifully knurled binding posts, 
eliminating loose end wires, insuring perfect contact and easier wiring. Made 
of the best quality material combined with expert workmanship. Distributed 
capacity or leakage and dielectric losses practically eliminated. Insures selec- 
tivity with maximum sensitivity and volume. 


Unconditionally Guaranteed to Give Absolute Satisfaction 
At Four Dealer, Otherwise Shipped to You Postpaid 


Dealers and Jobbers Write for Attractive Proposition 


GENERAL RADIO WINDING CO. Y e 
Radio Wherever You Gol 


Vacation — Outing — Touring 


This year go with Radio. Camp, fish, hunt, tour with Radio. Make your vacation E 
complete. Liven up the rainy days and long, ‘dull ev enings. Take the new, wonderful 1 
Ozarka Portable, Long-Distance Receiver with you. Get 155 sports re turns—the con- 
certa— the special features of hundreds of broadcasting stations. And, best of all, you'll 

have it for home use when you return. Ozarka is built for long distance e—1000 miles 18 not 
unusual. Simple to operate. Convenient and light to carry. Only we gns 15 lbs. complete. 

Case is 16x10x5 inches. Completely equipped with aerial, “A” and ‘ ' Bi atteries, three 

No. 199 tubes, and one set of head phones. Ready for inst: int use. Price complete ready 

to listen in $65 5.00. Extra phones $5.50. Big demand. Order at once. Send $10.00, 4 

pay balance on delivery. Satisfaction guaranteed. 


Local Representatives Wanted 


Ozarka Radio offers the greatest opportunity to make money. Big 
market—easy sales. Over 1800 Ozarka Agencies now doing wonderful 
business. Some territory now open. You're interested, so write today for 
the “‘Ozarka Plan,“ but don't fail to give name of your county. 


OZARKA, Inc., 67 N. Peoria Street, CHICAGO ` 


A 
True-tone NG 
Non-Directional W 
Ornamental 
So eee ATTRACTIVE 
Solid Mahogany 
Loud Speaker REPRODUCER PROPOSITION 
(Pat. App. for) FOR 
Ask Your Dealer ee DEALERS 
or by ee 


Write Us Direct VAN-LE CORP’N 


100 Sip Ave., Jersey City 
N. J. 


WRITE FOR DETAILS 
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YOUR SET WILL 
BE A MUSICAL 
INSTRUMENT 


| THETHORD 


ARSONSUPER 


AUDIO FREQUENCY AMPLIFYING TRANSFORMER 


Heretofore, amplifying transformer manufacturers have given too much 
attention to volume of amplification and have sacrificed the most important 
function of their transformers,—that of perfectly reproducing the broadcasted 
programs. Consequently many listeners in have complained about the 
musical qualities of radio reception. 


No matter how good your phonograph. you could not expect to obtain good music from a poor 
record. Likewise, although your loud speaker be the best, you cannot expect to enjoy radio 
reception if the signals you put into it have been distorted in the process of amplification. 


The new THORDARSON SUPER Audio Frequency Transformer was designed to correct the 
shortcomings of amplifying transformers of the past and embraces the following cardinal features: 


(1) Perfect reproduction of voice and instrument 


(2) Even amplification over the entire musical range. (You will be 
surprised to hear the amazing reproduction of the bass notes.) 


(3) Increase in volume to the extent that tonal purity will permit. 


This SUPER TRANSFORMER is the result of several months research work in the thoroughly 
equipped Thordarson laboratory and represents the culmination of twenty-eight years experience in 
manufacturing small transformers. 


Such leading set manufacturers as the Colin B. Kennedy Company, Chicago Radio Laboratories 
Company (Zenith) and the Western Coil and Electric Company (Radiodyne) along with many 
others proclaim the merits of the THORDARSON SUPER TRANSFORMERS. 


Install a pair of Thordarson Super Transformers now and your receiving set will be converted 
into a real musical instrument. 


Even Amplification over the entire musical range 


JHORDARSON 


CHICAGO, ILLINOIS 
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Timmons Talkers 


Where a Violin is not a Flute 


The tones of Timmons Talkers are so natural, rich and vibrant that they make 
an especial and immediate appeal to musicians. 


Listening toa ‘Timmons Talker you hear a flute as a flute and a violin as a 
violin—-you would never mistake one for the other. 


A large diaphragm—3!% inches—and the ‘‘reflecting”’ of all sounds through two 
horns are responsible f. k the deep, pleasing naturalness of the Timmons’ tones. 


But you'll have to hear a Timmons Talker to appre 
ciate this naturalness. In doing this we are asking 
rou to make your loud speaker choice in your own 
ome. Don't make a five minute choice, take an 
entire evening. 


n — I Hi} | We'll be glad to help by sending an illustration 
e detailing 8 a loud speaker works. We'll also 
send our folder Volume Without Noise.” 


Type A (adjustable), $35 
Type N (non- adjustable), 325 


` N J. S. TIMMONS 
n IA eee Germantown, Phila, r. 


Worlds Greatesi\ 


> tes 
22225 


For Best Tone Quality and 
Distance 


Use the BLUE STAR“ 
Audio-Frequency-Amplifying-Transſorme fn 


45. b“ 


SAVE 50% 


Battery 
Thousands of Porputar Rapto Readers will profit by ¢ 
amazing offer They will buy the famous 2-year gossie 
World battery at the lowest price ever — i—They m 
ydrometer and a 4s V. “B” Battery FREE. And thes get tàs 
battery built It is "World" « quality that makes possible ca; 
ironclad guarantee. It is “World” quality that make “ 
owners “tell their friends” —that's the best proof of performat 


product can have. 


Compare These Prices: 
Special 200 Hour Recharge- 6 Volt 60 Amp. 8 


able Storage Batteries 6 Volt 80 Amp. 10 & 
2 Volt for W.D. 11 and 6 Volt io Amp. i 
12 tubes $5.00 6 Volt 120 Amp. 1 


4 Volt for U. V. 199 tubes 8.00 6 Volt 140 Amp...16® 


Send No Money 


You need not send a penny. Just clip this ad and attach pi [T= 
The Transformer that Equalizes Tone and nd address. The battery will be shipped to you the day your 
à 2 e fr is reccived. When the battery arrives, inspect it—read osr = 
Volume; prevents distortion from unneces- nuarantee before paying C. O. D. charges. Convince yoursel 3 
protected from every angle—that the World battery proe % 
sary causes. 50%. Get the 45V. B“ Battery and bydrometer FREE. Orde ws 


Multiply the pleasure of your set by instal- 
ling a Blue Star Transformer.“ 


Special Offer 


Clip and mail this ad with your World batter’ ead 
and get this hydrometer and 45V. “B™ datt! | 
5° diese. for cash in full with order. 


WORLD BATTERY C0. 


Dept. 3, 1219 Se. Wabash Ave., Chicaze, B 


World» 


Please refer to POPULAR RADIO when answering advertisements. 


DEALERS: Write us for our sales proposition 


STAR SUPPLY CO. 


1512-1516 So. Wabash Ave., Chicago, Il. 


The Best in Radio Equipment 


“MINUTE MAN” 


Radio Receiving Set 


incorporating 


Pathé elie “P” Phusiformers 


Manufactured and Marketed Under 
License Agreement, Patent Pending 


Price $125.00 


(tubes, batteries extra) 


THE new five tube Minute Man” was specially 
constructed to meet the demand for a receiving 
set embodying these features: 


NO SQUEALS 


Tune in either with a loud speaker or head 
phones without any squeals or raspi At any 
setting of the dials there is none of the unpleas- 
antness sO prominent in many other sets. 


PURE TONE 


The reproduction of broadcasting by the Min- 
ute Man” is remarkable for its clarity and 
sweetness of tone, increasing your enjoyment 


a hundredfold. 
SIMPLICITY 


The ‘‘Minute Man” is simplicity itself to operate. 
The dials can be adjusted by a child — and the 
set is fool- proof. The dial settings are con- 
stant. A station once located can always be 
brought in without preliminary searching. 


Free Booklet A š 
Booklet “How to Build a S Tube Receiver, Genuine mahogany cabinet and 


Using Three Phusiformers, sent free on anels. Gold engr ats. 
Technik, nen. Dept. 195. L ngraved dials 


PATHE PHONOGRAPH & RADIO CORP. 
20 GRAND AVENUE 2: BROOKLYN, N. Y. 
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At Last! 


SUPER-HETERODY NE 


You can build it yourself 


THE LAST WORD IN RADIO RECEPTION 


Build this 8-tube set DeLuxe with our kit of guaranteed knock-down parts. Our kit includes all 
the necessary parts, together with loop aerial, panel, cabinet (87 x 40”) and complete working plan 
and diagram. If you are interested in selectivity, volume, clearness, long distance; and if you 
want to save moncy, take advantage of this offer. Send stamp for bulletin. 


PRICE COMPLETE 5125 F. b. newark, N. J. 


THIS PRICE DOES NOT INCLUDE TUBES OR BATTERIES 


NEW JERSEY RADIO SUPPLY CO. 


76 SPRINGFIELD AVE. Dept. A. NEWARK, N. J. 


NOTHING If WORTH WHILE 
GET DISTANCE | SW UNLESS itis 


USE THE FAMOUS a RELIABLE 


R. P. C. Tune In On 


NON— The Station You Want 
MICROPHONIC With Dependable Results 


Are you m ister of your radio set or do you 
simply trust to luck in getting distant stations? 


You can get both distance and volume with 


RELIABLE sis“ 
FREQUENCY TRANSFORMERS 


ulded Bakelite 
VARIOM ETER $5.00 


N 


ree stages of Audio Transformers to select from. 
Scientifically accurate 2 to I and 4 tol ra ti. ee nos ` paver = = . 34. 
for long distance tun- VVV 
23 Plat adio types Irom 150 to 750 meter ranges . 
ing. Moulded of CONDENSER $1.60 As an added factor of refined radio 
eceiving use eliable Neutraliz 
Mahoganite Bakelite. Affords precise calli- Condensers, only.. EE 
“Guaranteed bration at all wave The RELIABLE , A 
to Satisfy” lengths. Mechanically ara- c0 a E G 
Dealers—Write for rugged, Electrically Gai . 


Attractive Proposition Correct. ; 
This 


RADIO PRODUCTS co.“ 2 


Westport, Conn. U. S. A. RADIO FREQUENCY — 
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hours spent to solder 


connections carefully 
. wires shortened 
. . circuits altered 


and still 
energy leaks away 


WW a tiny fraction of broad- 
casted energy actually gets to your 

set! How vital it is to prevent a particle 
of that energy from leaking away! 


Yet in the most carefully constructed set, 
there are scores of places where stations you 


particularly want can literally leak away! 


For every small part must convey current 
before energy gets to your phones or 
speaker. It's mighty important to you to 
know that every one of them is doing its 
full duty to prevent energy leaks. 


MARCO small parts are made with 
precision, by the makers of scientific in- 
struments — designed to stop leaks and 
conserve precious energy 


The compactness, the sure contacts 
hundreds of thousands have found in 


Eliminate short circuits with 
MARCO Snur Grr jacks- 

Formica insulation, sterling 
silver contacts, hooked termi- 
nals for quick, leak-proof con- 
nections —6o cents to $1.00 


and well worth it. 


MAR-CO instruments, would be worth 
high prices. Actually, they save you money 
when you buy . . justas they save stations 
that might otherwise leak away—when 
you use them! 


The compact, leak-proof con- 
struction, and the amazingly 


densers works wonders in 
R.F. circuits. Perfect neutraliz- 
ing of tube capacity for $1.25. 


MARCO 


PLUGS -+ JACKS - 


RHEOSTATS 


RADIO 


SOCKETS irak ITCHES - 


NEUTRALIZING CONDENSERS. 
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Radio Plate Battery 
| Night after Night 


They Continue to Serve 
After Others are Scrapped 


On Sale at All Good Dealers 
DIAMOND ELECTRIC SPECIALTIES CORP. 


102 So. Orange Ave., Newark, N. J. 


Dealers, Jobbers: Write for Proposition 


NEW HARTMAN VARIOCOUPLER 


with 180° Spider Web Wound Rotor. Small com- 
pact size saves panel space. Clearer reception 
with minimum coupling insured. Dead shaft 
has no capacity effect in tuning. Pig tailed con- 
tacts; no live brackets. í 


If dealer can’t supply you, writè us 


THE HARTMAN ELEC. MFG. CO. 
33 East 5th Street 22 Mansfield, Ohio 


“The Best Built Set in 
America” R-212 


Licensed by I. R. M., Inc., 
under Hazeltine Patents 


Embodying the Hazeltine Neutrodyne 

circuit in an improved form as to neu- 

tralization, workmanship, quality, 8 

appearance and efficiency of opera- Radio Service Laboratories, 1000 lith Ave. 
tion. Asbury Park, N. J. 
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The Transformer is This unexcelled $ 
the Heart of Y our Set Transformer only 5 


1 Aupio FREQUENCY Trans- RATIO 4% to 1 
FORMER, by actual use and scien- i 

tific test, has proved its reliability 
and dependability beyond question. 
In three-stage tests it has obtained 
perfect results, giving full tonal value 
of any instrument or voice from the 
bass viol to the piccolo and the deep- 
est bass voice to the highest soprano. 


THIRTY DAYS’ TRIAL 


The Precise Transformer is so su- 
perior that you owe it to yourself to 
insist upon having it. If your dealer 
cannot supply you, order one direct. 
Purchase price refunded if thirty 
days’ trial fails to prove every claim 
we make. 


Attractive Proposition for 
Jobbers and Dealers 


TEST OF PRECISE TRANSFORMERS This chart has been plotted showing the 


MODEL NO. 283A resulis of tests made in one of the best 
190000 OHMS Uv-201-A equipped laboratories in the country. These 
6 i results are of vital interest to radio engineers 


and discriminating users of radio apparatus. 


Ratio 44 to 1 


15 


29 


VOLTAGE AMPLIFICATIONS 
N oO & 


o 400 800 1200 1600 | 2000 2400 2800 3200 3600 4000 


PRECISE MANUFACTURING CORPORATION 


53 W. Jackson Blvd. Rochester, New York 821 Market Street 
Chicago, Illinois Canadian Distributors : San Francisco, Cal. 


PERKINS ELECTRIC, LTD. 
TORONTO MONTREAL ‘WINNIPEG 


Eastern Sales Ofice: NIAGARA SALES CORP., 3-5 Waverly Place, New York City 
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AMPL-TONE 
PHONES 


Genuine- 


7 


A new con- 
denser, built 
in a new man- 
ner — and a 
better man- 
ner. Since its 
appearance 
on the mar- 
ket it has met 
with popular 
favor everywhere. You will be pleased! 
with the extra high grade performance 


of such an instrument. At your dealers Branston Kit 
—or direct. No. R-99 


RadioApparatus 
De Luxe 


A THREE DOLLAR 


LOUD SPEAKER 
UNIT FOR 
HOME MADE SPEAKER 


FREE 


With Pair of Phones 


Money Back Guarantee 
Dealers Wanted 


C. M. FRENCH MFG. CO. 
SEYMOUR, CONN. 


Flewelling Sockets are of efficiency— 
second to none. 
Short direct con-| 
tacts of the improv- 
ed side-wiping de- 


sign make assured 


tube terminals — 


Contains 1 Oscillator Coupler, com- 
plete with mounting brackets, bank 
wound inductance and adjustable 
coupling coil with locking device; 


R-91 Branston 3 Intermediate Radio Frequency 


Transformers. Very sharply tuned 


Radio Frequency and completely shielded; 1 Special 


Transfer Coupler for first or last a 


of Intermediate Frequency; 3 6 


and 1 Specially designed 
Coupler for using Antenna. 


Branston Guaranteed 


h . h This apparatus is of standard Branston 
tnat 1s w y we use Quality, rigorously tested and proved better 
h ° š . than anything heretofore obtainable. Its 
them in this SUPETIOT R.90 Branston efficiency and superior performance will delight 
K Oscillator you. 
socket. Ask your dealer to Coupler Our Book, ‘Super 
h h z ; Heterodyne Construction 
show them to you or write us direct. ($1.00.) The amateur can easily 
| make complete and efficient Super 
Heterodyne Receiver that will be es- 
tremcly selective, give remarkably fine 
uality of tone and be noticeably free 
rom interference. 
See your dealer at once, or write us 
today for all informats 


Chas. A. Branston, Inc. 
811 Main St., BUFFALO, N. Y. 


Manufacturers of the f 
Branston Violet Ray High 
Frequency Generators 


Sockets—Tuners—Condensers 


BUELL MANUFACTURING COMPANY 


2979 Cottage Grove Avenue 
CHICAGO 


* In C da 
Add miles and smiles with Chas. À. Branctch, Led. 
Branston Radio Parts Toronto, Ont. 
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Every fan 
who wants 
a better set — 


will send for 
this booklet! 


HE first edition of this brochure 
E the way to amazing results 
for thousands of set builders. 


It enabled Mr. J. Tuckerman, President of the 
Federal Engineering Co., to build a set of which he 
says, We not only get the local stations with re- 
markable clearness and absolutely without distor- 
tion, but we are able at any time to tune out these 
stations and receive from far away stations with 
equal facility. The tuning is so extremely selective 
and sharp that we can truthfully say we have never 
before listened with more pleasure and enjoyment 
to radio broadcasting.“ 


Another typical report comes from Mr. G. V. H. 
Cairns of the Oakland Motor Car Co., who says, 
“I have tried all R. F. transformers on the market, 
but none of them can compare with Telos for volume, 
clarity, ease of operation, and best of all—they bring 
in the DX station!“ 

The second edition is now ready packed with 


new ideas, proven hook-ups, and simplified instruc- 
tions. It explains the Telos principle of tuned 


R. F. in complete detail. It gives you an entirely Dealers: Assembled sets, construction kits, and 
new viewpoint toward the possibilities of tuned rrp bel parts for = Telomonic 5 are 

5 1 u y our cens manufacturers, 
radio frequency. Send for your copy. Write or Amac as acu Tae New Yorke e 


use the coupon below. Radio, Inc., Pittsburgh. 


Telos 
Radto 


— — ————ʒ ͤ .; k a — — — 


Please refer to POPULAR RADIO when answering advertisements . 


— — — — — — — — — — — — — — — — — ů 


Danziger-Jones, Inc., 
Dept. A, 25 Waverly Place, 
New York, N. Y. 


Send me a FREE copy of “Success with R. F. Ampli- 


fication” and complete description of the Telos principle. 


on a 


Loud Speaker 


with COCKADAY IMPROVED 4-CIRCUIT KIT 
HERE IS PROOF . 
ed R. F., combined 


DISTORTIONLESS 
AMPLIFIER 
KITS 


2 TUBE:—Using one 
step of Transformer and 
one step Variable Resist- 
ance Coupling. 


Kit Price, $17.50 


The Best in Radio Equipment 


n the night of March 14th, 


E e Sut erica 
i Speaker. M. Re 


(This was subsequently verified by newspaper repo 


(By Courtesy Popular Radio“) 


the 
with your 6 Tu e Kit. 8 
a 


ramer 


Build Your Set 


The ‘‘Amplex 
Kit Way’”’ 


SAVE H 
KIT FOR THE 


SUPERDYNE 
A 4 Tube circuit that 


Trans tun 
6.27 55 e with regeneration. 
Includes everything 
from the bus bar to the 
drilled Panel and an ez- 


tra. It all in on a 
hioo Davidson Ave., New am 


Gentlemen i had eard K Oakland, Calif.), 
65 = Airra e 5 ar stations 1 my set in operation I bh K 00 0 tionally eficient spec- 
3 constru fo set in m life before I urg Tobe „ and Coupler. 
you that no technical Leki) 1 East the Amples . Way. List, alr A a Pr ice, 


List Price 9 price 
S31. 50 


} i “Ample ” Grid D 8 T 
4 TUBE:—Above with 3 Tube e Kit 4.30 947.40 $1 25 Each 
A Step. anne Push Pull & Tube Cockaday Kit (Push ruh? 85 56. 50 ° e 
i Parts List Pri Part List Price 
Kit Price, $35.00 “* Each EFR * Each DRILLED PANEL AND 
1— Panel 7 x 1 Drilled . . $6. 95 348.000 Ohm Res $1 25 COMETE rt ERINI 
—— .— | IA Circuit Coll; . . 1— Res. Mounting.......... .2 den 
48.000 Ohm Gen- n 2 TI. yvern. Goss. 5.00 1.000 Mica C ond 48 | for wiring and 
wine “Lavite” eee 109 e Trant. (Colo) 1. f % | Sach Kit. No spectal 
— plex eos „ eac * 9038 
Resistances, each 2 Leake. Vas wre eee %% ni 1 Potentiometer e . > nt uL or aial 
Saen | 2 Ond Leaks, Var......... —Baseboard.............. : ow e requ 
1—Ampler Improved Jacks8.C. .65 1—Set of plans (blue print).. 1. 30 Safe Simple. 
$1.25 2— ee ee e ae : 00 12— Binding Posts ~ z 
2—8witch Levers, etc ...... Bus bar, te Every part in every 
Send for Kit is tested, gueran- 
FREE cr e; | AMPLEX INSTRUMENT LABORATORIES V' 
your set the “Amplex Dept. 5 22 57 Dey Street, New Vork, N. Y. | Chased separately at 
it Way Dealers — Write for Terme list price. 


ah er e sit FiA 6 
W — Bog 


W. 


Wi 


| (As You aera at he Sa 


The gentle calm of a bright starry night fills us with mystery. Little did we dream 
a while back that today, far and wide in the unknown, thousands of voices, hurled 
by electrical energy, are rushing at unheard of speed through space to all points of 


the compass. 


A person here, a group there—in fact, ina 
million or more homes people are anxiously 
tuning in on their radios, groping in the air, 
hoping to catch the sound of a far-away station. 
Scarcely a sound, a slight turn, a faint noise, 


another adjustment and then clear and clearer 
comes voices, a quartet is singing; so clear and 
distinct comes the soft gentle melody that the 
listeners close their eyes, the singers seem to be 
in the very room with them. 


If you desire clearer reception, greater volume 
and the elimination of howling and distortions, 
install Jefferson transformers in your set. 


There’s a Jefferson Trans- 
former for every circuit 


Write for amplification data and interesting 


descriptive literature. 


Jefferson Electric Mfg. Co. 
427 So. Green St., Chicago, III. 


KS 
e, 
meer — OS - = 
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The. Super-Hete rodyne 
<=>) Made Easy / 
for Everyone 


L. 

Fü 

— aea mre fq jgh 
[Ge P / Por 


ITH the publication of The 


SUPER-HETERODYNE MANUAL, | tu (le > 

Receptrad has attained the sY ot 
leadership in its specialization on the DN. S 
Super-Heterodyne Circuit. 


Whether you are an experienced builder or novice, 
Receptrad construction helps are so easy to follow 
that you are certain to achieve success when you 
start building. 


Follow the Manual and your path will be easy. 
Results undreamed of will become commonplace in 
your radio enjoyment. 


The Super-Heterodyne Manual ....... $1.50 


Written by Victor Greiff, giving the fullest details and explanations 
on theory and practice. Includes three full size blue prints for panels, 
i drilling, circuit, etc. The only complete and authoritative text book 
f on the subject. 


Transformer, Type 1716 $8.50 


Used in the Intermediate Frequency Amplifier. Covers frequencies 
from 5.000 to 25,000 meters. Self shielding. Steel core guarantees 
power and stability. 


THE i i 


SUPER-HETERODYNĖ ||] 
„ MANUAL | 


| 
f * 
* 


| 
f 
{ 


By VICTOR CREIPE EE 


Err 
| 


i | | 


l Oscillo-Coupler, Type SW-21.......... $6.00 
Covers wave-lengths between 200 and 750 meters, 
Filter-Coupler, Type H-34............. $7.50 
Tuned, with condensers, to 8,500 meters. 
By-pass Condenser, Type C-1000...... $1.50 


Sperial construction, capacity 1 Mfd. 


Transformers, Type ATX and AT3....$5.75 Order at your dealer’s 


Audio, specially devéloped for the circuit. 


RADIO RECEPTOR CO. 


ee 5 (INCORPORATED) ; 
os 57 BANK STREET a NEW YORK, N. Y. 
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DV-3 DV-2 
Audion for Audion fer 
Dry Batteries Sterage Batteries 


E FOREST Audions are of especial 

interest to radio enthusiasts because it 

was Dr. De Forest who originally invented 

the three electrode vacuum tube which 
makes present-day radio possible. 

The DV-3 Audion for dry batteries is 
designed to consume a very small amount 
of filament power. It operates at a filament 
potential of three volts and consumes a fila- 
ment current of six-one hundredths of an 


ampere. 

e DV-3 has a Yttrium filament, giving an unusu- 
ally high flow of electrons; Bakelite base of standard 
dimensions; is remarkably free from microphonic noises. 

The DV-2 Storage Battery Audion was developed for 
operation in all usual circuits, including a power am- 
plifier circuit. 

The DV-2 is a hard tube with Isolantite base and 
Yttriated filament and it is a particularly powerful tube 
for power amplifier work. 

The price ot these audions is $6.50, plus 6 per cent. for 
territories west of the Rockies. 

All De Forest tubes are subject to three progressive 
inspections, all of them being burned for several hours 
and tested carefully. 

The De Forest Company guarantees its products and 
backs this guarantee br a liberal replacement policy 
sufficient to cover all defects. 
Forest Audions. 


De Forest Radio Tel. & Tel. Company 


DEPT. P. R. 9 
Jersey City, N. J. 


De Forest 


Audions 


Made By The Man Who Invented Broadcasting. 


— — — 


Send for circular on De 


NEW YORK COIL CO, 


EW YORK Condenser Tuned Radio 
Frequency Trans-Formers are designed 

to operate in popular present-day circuits. 
Electrical losses, such as distributed capac- 


| ity, have been reduced to the minimum. 


The transformer is rigidly secured to ouruni- 
versally known New York Variable Con- 
denser of 17 plates, which will tune sharply 
all wave lengths from 250 to 575 meters. 


Price, including Condenser, $4.50 


NEW YORK COIL CO. 


338 Pearl Street New York 


A Pleasant Surprise Awaits the User of 
the A.C.H. Sharp Tuner Dials 


Why the A 
3 in. DIAL en- (1506-f0-1 ) 


Ain. DIAL 4 


Will improve any receiving set, making dificult tuming easy 
Money Back Guarantee 


Price 3-inch aise... . 82.80 Price 
Regular :.tting 5/16 shaft M and 3/16 


Extra Advantage of the A CH 
. Can be attached or removed from any instrument. 


; Dial grounded reducing the body capacity to a minimam. 
Special dial 2 graduations whero ordinarily one. 


MAIL ORDERS SENT PREPAID INU S. A 


A. C. HAYDEN RADIO & RESEARCH CO. 
25 E. Battle St., BROCKTON, MASS., U. S. A. 


Please refer to POPULAR RADIO when answering advertisements. 


The Best in Radio Equipment 71 


- s g” a 7 
A 
1 vee > 
oy < ® s > 
** : 9 k Ya 


* Dou * zak T> 


Price $110.00 
(Without Tubes and Batteries) 


Pride of Possession— 


Ownership of the new Eisemann Broad- 
cast Receiver imparts a sense of keen 
satisfaction. 


Little is left to be desired—not simply 
because of distinctive appearance, but by 
reason of the remarkable performance 


of the RF-2. 


New distance records have been reported 
almost daily since the introduction of this 
latest receiver. 


A transformer—coupled tuned radio fre- 
quency circuit is employed, with two 
stages of audio frequency amplification. 


ASK YOUR DEALER 
Descriptive Literature on Request 
EISEMANN MAGNETO CORPORATION 


William N. Shaw, President 
46 Thirty-Third Street Brooklyn, N. Y. 
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Na-ald No. 499 


Naald De Luxe 
No. 400 


Na-ald Sockets 


For 200 Tubes 
No. 400, Price 75c 


No. 401, “ 380 
3 for $1.00 


For U. V. 199 
No. 499, Price 50c 
No. 429, 75c 

For W. D. 11 
No. 411, Price 75c 


“I would not use any other 


battery after KIC-O” 


says Frank W. Harris, a radio fan of 
Ottawa, Canada. KIC-O Storage 
“B” Batteries will improve any radio 
set. Try one on yours. Our guarantee 
protects you. The life is unlimited. 
Recharge from any 110 volt A.C. line 


with small home 
rectifier. 


GUARANTEE 
Your money back on 
any KIC-O Battery if 
not satisfied within 30 
days’ trial. Write for 
full information on “A” 


$ Unmounted Rectifier.. $1.00 
and B' Batteries. Mounted Rectifer.. . 82.50 


KIC-O dag 


KIMLEY ELECTRIC COMPANY, Inc. 
BUFFALO; N. Y. 


2667 MAIN STREET, 


Please refer to POPULAR RADIO when answering advertisements. 


Na-ald Small Space 
No. 401 


IT’S THE CONTACT THAT COUNTS 


7.25 $11.75 


23.50 28.50 


o, Low Cost 


The Best in Radio Equipment 


Na- ald No. 411 


Na · ald 


a 4 Apter a No. 4:9 
rer 
Cross Section 
De Luxe Socket 


The best radio engineering practice of today calls for the elimination of 
as much material as possible in the neighborhood of those parts of the 
set which carry the radio frequency current. This applies not only to 
metallic substances, but to insulating materials as we 

Na-ald Sockets provide for this by having uniform walls of Bakelite, 
giving the material its highest di-electric properties. 

“Frying” noises, often attributed to B batteries, are in reality caused 
by poor connection. Na-ald De Luxe contacts not only press on the 
bottom of tube terminals but cut into the sides, automatically making 
a bright, perfect connection. De Luxe is the standard for Neutrodyne and 
Superheterodyne sets. 


Send cover of Na-ald dial or socket carton or 15c for new 16-page rotogravure 
booklet “What to Build.“ 


ALDEN MANUFACTURING CO. 
Dept. C. 52 Willow St., Springfield Mass. 


COCKADAY COILS 


Improved type, silk covered 
wire, parents. tube, com vik ine 


plete . 

Regular toils, cotton: 4 cov- y -50 
ered wire ..... 

Complete parts A 

for sage tube 10 p 
Set. 


All parts for ` 
improved five 55. 
tube set 


Shipped c. O. D. 
RADIO 


Surplus Stores 
HELENA, MONTANA 


Price, With 
plain panels 


$5.50 


9.50 14.00 


Genuine 
LAVITE 
RESISTANCES 
000 | $1.50 
aoe < Each 
Money Orders'and Checks Only 


NO STAMPS 
Dealers Write 


HAROLD HERBERT 


Inc. 


160 W. 46th St., N. Y.C 


12.50 17.00 
17.50 22.50 


Batteries 


TRADE RARR RECIRTERE 


The Best in Radio Equipment 


Although it is cartridge type 
it is different in principle from 
any Variable Grid Leak you 
have ever used before. 


=) 


v 1 — 
COMPLETE WITH MICA CONDENSER 00 
AND PERFECT LEAK MOUNTING * 
At your dealer—or post paid 
on receipt of purchase price. 


A.C.BRADY Co 


Improved Radio Apparatus 
108-SEVENTH AVE. NEW YORK CITY 


ON ONE TUBE 


Broadcasting from Atlantic Coast, Canada. Mexico, Cuba & 

Hawaii heard in Calif. by users of the CROSS COUNTRY 

CIRCUIT. Range due to simplicity. One tuning control. ANY 

NOVICE can build easily and cheaply. Dry cell tubes used. 
u 


No soldering. Complete instructions, e print panel layout, 
Assembly Photo, etc., postpaid 25 cents. Stamps accepted. 


VESCO RADIO SHOP, Box 


~e- o * 


ELIMINATE THE NOISES IN YOUR SET 


The book TUBE CONTROL,” written 
for the amateur, and for the benefit of 
Radio Reception, by J. Elliott Jenkins, 

of Station W. D. A. P 


will tell you howto clear up your signals. 
Every set owner should have this boek. 

10c at your dealers, or 14c postage to 

K UNITY MFG. co., 224 


* 
tit 


The Pacent 
RHEOSTAT 


a Favorite 


The merit in the Pacent Rheostat is 
evidenced in its choice by leading 
radio authorities and its selection 
as standard equipment by leading 
set manufacturers. 


It is ideal, considered from standpoints 
of design, operation and attractiveness of 
appearance. Construction in only two 
units simplifies installation. Fastening a 
single set screw insures against parts loose- 
ening or knob turning beyond its range. 
The Rheostat is supplied entirely complete 
with screws for mounting, knob and sil- 
vered dial. 

Pacent Rheostats are made in a number of 
resistances for various needs. 


Capacity 
Cat. No. Resistance Amperes Price 
85-A 6 Ohms 1.5 1.00 
85-B 10 Ohms 1. 1.00 
85-C 20 Ohms 6 1.00 
85-D 30 Ohms 5 1.00 
85-E 50 Ohms 3 1.00 
85-F 214 Ohms 2.5 1.20 
88 375 Ohms 2 1.25 


Write for Catalog P-5 


Pacent Electric Co., Inc. 
22 Park Place, New York, N. Y. 


Pacent 


RADIO ESSENTIALS 
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Accuracy Use 
Lombardi Condensers 
PELEN 


Mr. Fred A. Fort,grad- 
uate Radio Institute 
of America, Radio Op- 
eratoron Munson Line 
ships to Central Amer- 
icaand the WestIndies. 
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| EEE For Sturdiness and 


More Men 
Needed in Radio 


The demand for trained radio experts has talcen 
hundreds of men out of the discouraging rut of 
opportunity- less jobs started them with good 
pay shoven them the world — and put them in 

line for a big future. 

Many graduates of the Radio Institute 
of America have now reached big suc- 
cess in radio. The government opera- 
tor’s license is the opening wedge. And 
that license you can now earn by a few 


ment <a and a contact equal t 3 

c ngth. ts Eat a 

The te ell int: fer 

ü e na as by Ned * 2 alao a take up 
Also makers of coils and sockets 


Literature and prices furnished upon request 


Lombardi Radio Mfg. Co. 


67 MINERVA ST. DERBY, CONN. 


THE NEW SIMPLEX 


180° Vario-Coupler 


With a specie Woven 
tor 


months of home study. 
The Institute, oldest radio school in 


$ America, is under the auspices of the 
Radio Corporation of America, which 
places more men in Radio jobs than any 


other organization in the world. And its 
graduates are preferred, for their train- 
ing is known to be thorough. Write 
today. Learn more about your chances 
for big success. 


Advanced Radio Course 
Great popular demand by the advanced 


student, experienced amateur and wire- 
less operator has led to the opening of 
an ADVANCED HOME STUDY 
RADIO COURSE, 5 in 
C. W., I. C. W., telep e and radio 


will bring in those disant 
stations you are trying fer. 
Anexceedingly efficient and 
neat coupling device conr 
bining of the best fes- 
tures that have been dever 
oped in the past year ard 
which will cover all broad- 


cast wave lengths up % 
600 meters, 


Price $3.50 
SIMPLEX RADIO CO. 
1015 Ridge Ave. Phila. N 


measurements. Investigate! 


Ww 


ta 

Š Latest Reflex Neutrodyne and S 

322A Broadway, New York City Heterodyne Circuits. 4 D it- 
est Hook-ups. Largest Complete 


Radio Institute of America, 
322A Broadway, New York. 


Please send me full information about radio opportunities 
today, and your 
COMPLETE RADIO COURSE N 
ADVANCED RADIO COURSE 0O 


es e e e A PP MEAE k 


ery Spot. Hear stations clearly. 
GUARANTEED ONE YEAR 
Il Jobbers and Dealers write 

for Quantity Discounts. 


WHOLESALE DISTRIBLTC: ' 


E] GWesrl4tuSt. Kansas City ": 


Please refer to POPULAR Rablio when answering advertisements. 
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Radio Institute of America C ATA LO G 1 2 | 
(Formerly Marconi Institute) FREE | 
Established 1909 
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Non-Radiating— Single Control 


Selective — Sensitive 


HE peak of Mu-Rad skill and inge- 

nuity. Coast to coast reception under 
proper conditions. Loud speaker recep- 
tion on a thousand mile range, all wave- 
lengths. Completely cuts out the strong- 
est local stations. Surprisingly simple 
control—just one dial, the settings of 
which are always the same for each 


station, regardless of your location or 


Requires only a single 
wire antenna. Uses either dry cell or 
storage battery tubes. Tubes and bat- 
teries last twice as long as in other 5 
tube receivers, because the new circuit 
used permits burning tubes at low 
temperatures. Like other Mu-Rad Re- 
ceivers the MA-18 towers above competi- 
tion and imitation. 


Write for literature! 


type of aerial. 


Mu-Rap LABORATORIES. INC. 


809 Firrn Ave. ASBURY PARK. NEw JERSEY 


See eee e ESTES TSS SESS SS ESSE SESS 


SPECIFICATIONS 


Circuit 2 stages of 
R. F. Amplification, 
detector and 2 stages 
A. F. Amplification 
— an entirely new 
circuit. 
Antenna — single 
wire 20 feet to 150 
feet long. 


Cabinet Hand rub- 
bed solid mahogany 


with rubber feet. 
124 inches by 714 
inches by 15 inches 


decp. Engraved 
Formica Panel. 


Wave Length 
Range—230 to 550 
meters — practically 
the entire broadcast- 
ing spectrum. 


be 8110 


accessories) 
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etre cbr <tr eh nin nrm nin — — — — — 
SESESSSSESTSSSSSSSSSSSSSSS 
— ~ 


pe edir sdi sifre saiae sdas e aa ne a ia dia diae 0B ie diae 0B ne Fae Be Fe eifr Fe aia 


75 


Einem 


76 
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Beginning Monday 
April 26th 


All Advertising Copy 
and Cuts 


for insertion in 


Popular Radio 


and all checks in payment for advertising space, 
should be addressed to E. R. CROWE & COM- 
PANY, Inc., at 25 Vanderbilt Avenue, instead 
of 9 East 40th Street. i 


All other mail, including subscriptions and con- 


tributions, should be addressed to POPULAR 
RADIO, at 627 West 43d Street, New York. 


č 


E. R. Crowe & Company, Inc. 


New York Chicago 
25 Vanderbilt Avenue 225 North Michigan Avenue 


Please refer to POPULAR RADIO when answering advertisements. 
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Do You Own a Single Circuit Set? 


If so it will pay you to consider 


THE COPP VARIO-SELECTOR 


Because: 


1. It will CHANGE any single circuit set to a 
double circuit set without re-wiring and with- 
out rebuilding. Simply connects to Antenna 
and ground and it is done. 


2. ELIMINATES RE-RADIATION. This 
will be a great help to Broadcast Stations and 
to all owners of Broadcast Receiving Sets. 


"patent Applied Far 3. GIVES SELECTIVITY to a Single Circuit 
Copp Vario-selector Set equal to any three-circuit tuner, pre- 
Price $11.50 serving the Single Circuit simplicity of tuning. 


NOTE.—The Copp Vario-Selector is NOT a Wave-Trap. 

No necessity for the single circuit set owner to discard his set 
because of its lack of selective quality. No need to worry about 
disturbing the neighborhood with re-radiation. The Copp Vario- 
Selector will correct all these faults the minute it is added to the set. 

Sold thru your dealer or direct. 


If your dealer cannot supply you with a Vario-Selector, mail the 
coupon direct to us today. 


(CCC eye oR E . e — — — GEE? — — Gam — 
| The A-C Electrical Mfg. Co. | 
Dayton, Ohio 
Gentlemen: 
Being unable to secure a Copp Vario-Selector from my dealer, you may 
d check enclosed Ge C Vario-Selector. it bei d 
send me ) C. O. P. parcel post (one Copp Vari ector, i ing under- 
stood that in case I am not entirely satisfied wi th its operation in connection 
with my set, I reserve the right to return the Vario-Selector to your factory 
(in same condition as received by me) any time within ten days. full purchase 
price to be returned to me at once without further question. 


Nâåmeëe 6.0 5b dhe hae os ea eee eens 
Dealer’s Naꝶmmmõee en scene 
Aüdre hae SORA oR Ee AROS 
CCC 
L City C 3 


The A-C ELECTRICAL MFG. CO. Dayton, Ohio 


Makers of Electrical Devices for over 20 years 


Please refer to POPULAR RADIO wien answering advertisements. 
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‘Standardize NOW on 
PREMIER PARTS 


“The Better the Set the More You Get” 


PREMIER “HEGEHOG” Audio-Frequency 


Trade Mark Transformer 


The wonder of the Radic world. A more efficient transformer than you could 
ever buy before. And the smallest, most com t instrument of its kind. About 
the size of an English walnut and yet “HEG OG“ is a wizard for reproduction 
value, tone quality and consistent performance. Less distortion. No fo noises. 
The secret is in its patented construction. It is shielded 100 per cent. Fully 
guaranteed. Ratios 1 to 3, 1 to 4, 1 to 5, $3.50; 1 to 10, $4.50. You'll want 
‘HEGEHOG’’ in your next hook- up. so get all the facts NOW. 


PREMIER MICROS TAT“ A Super-Vernier 


Trade Mark eostat 


“MICROSTAT” is in a class by itself as a precision instrument for the perfect 
control of the filament current in detector tubes, and everyone knows that you 
must control this current to the finest d if you are going to get the ultimate 
from any set—‘*‘MICROSTAT’’ does this. Built on an entirely new prin- 
ciple. wo windings in llel—one 6 ohm—other 40 ohm. Absolutely noiseless 
—infinite control—handies any tube. Capacity 3 Ampere Bakelite moulded 
silver etched dial. Do not install a Rheostat until you know all about the 
““MICROSTAT.’*® Send for our Free Bulletin No. 92. 


Ack for and Fri: Prrmier Flertrir Lompang 1, M E Meki 
at Your Dealer 3807 Ravenswood Ave., Chicagos 


Guaranteed Head - Sets 


R HEADS” are guarane 

A I IO NS teedradio phones. Yourun 

I no risk when you noy them. 

Š Money back if, after 7 days’ 

h ! trial, you're not satisfied that 

In one our. they're the besf receivers on 

the market at the price. Why 

—heard with one Myers Tube (name and address not act right now and get a 

furnished on request). The remarkable results pair? It'll mean getting the 

being obtained with Myers Tubes are due largely maximum from broadcasting 

to the elimination of socket with its bunched from the day you put them 
leads. into use. 


M Tub MED-HEAD 
{practically unbreakable) giye you ele ERS 


to the efficiency of any set by re- 


ducing interference. NOW READY 


See that you get the New Im- The new 1924 Model F The new “‘ Red-tHead”’ Jr. 


roved Myers. Others are not guar- Per Pair Per Pair 
ated. nsist on Myers at your $6.50 Complete 55.00 Complete 


dealers’— other wise send purchase “Red-Heads” sent prepaid on receipt of price if 
price and be supplied postpaid. you are unable to get them at your dealer's. 


Two t : Dry Battery and 
Universal (for storage battery). The NEWMAN-STERN COMPANY 
Write for free circuit diagrams, Dept. PR Newman-Stern Bldg. Cleveland 


no sockets or cther equipment 
necessary. 


EB: Myers Ce. 


240 Craig St. W. Montreal, Canada 


$ EACH, complete with clips 
ready to mount on your set; 
C size) 


Please refer to POPULAR RADIO when answering advertssements. 
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PARAGON MODEL III 
$175.00 


“IT WAS PETER RABBIT—" 


and all dressed up in his new 
suit to go on the journey with Reddy 
Fox”, comes the voice over the radio. 
The children sit spellbound. Mother, 
thankful for this few minutes’ rest 
every evening, closes her eyes and 
leans back in her chair. Now the 
radio will take care of the children 
she needn’t worry. 


Paragon Receivers are rich in tone 
value. Music, from the crash of a 
chord to the sob of a saxaphone, is 
reproduced clearly just as it is played. 


Voices are distinct and understand- 
able. Static noises are reduced to the 
absolute minimum. 


Because of Paragon selectivity and 
sensitivity you can tune in on and get 
any station you want, and hear the 
program without interruption or jam- 
ming from other stations. 


The Paragon Model III comes in a 


finely finished mahogany or burled 
walnut cabinet which is an addition 
to any home. This instrument offers 
you the ultimate in radio enjoyment. 


Write for illustrated Bulletins of Paragon Radio Receivers 


ADAMS-MORGAN Co. 
20 Alvin Avenue, Upper Montclair, N. J 


PARAGON 


Reg. US Pot. OFF 


3-CIRCUIT RECEIVER 


Please refer to Poul. Ak RADIO when answering advertisements. 
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Every Question 
ANSWERED 
for only $1 


At last you have under one cover 
a Complete Radio Handbook 
| JUST OUT 


5510 514 PAGES 


0 OK Compiled by ae i 
HARRY F. DART, s ; 
14 Amplify vin 
Formerly with the LANGBEIN & KAUFMAN 
Western Electric TUNED RADIO FREQUENCY 
yeas sad 3 VARIOTRANSFORM ERS 
ae. Tech. TYPE vrzs LIST $8.50 
nically edited by Connected same as a fixed radio-frequency transformer, 
F. H. but continuously adjustable to the peak of the wave. ` | 
MAXIMUM AMPLIFICATION AT ALL 
WAVE LENGTHS 
40,000 ALREADY SOLD SEND FOR DIAGRAM § 101 
O more need you turn from book to THE HOME OF MOULDED TUNER SPECIALTIES 
book, hoping to find what you want. LANGBEIN & KAUFMAN 
It is all here, in 514 pages crammed full 654 Grand Avenue 
of every possible radio detail. Written NEW HAVEN CONN. | 


im plain language, by engineers for lay- 
men. Clears up the mysteries, tells you 
what you want to know. A complete in- 
dex puts everything within your reach 
in a few seconds. 


IT EXPLAINS: Electrical terms and 
circuits, antennas, batteries, genera- 
tors and motors, electron (vacuum) 
tubes, every receiving hook-up, radio 


THE NEW 


Metalectric 
Soldering Iron 


and audio frequency amplification, Operates on any electric current 

broadcast and commercial transmit- with the simplicity, ease and effi- 

ters and receivers, super-regeneration, ciency of a writing instrument. 

codes, license rules. Many other fea- An Indestructible all- metal 

tures quality product with a worth-while 
° guarantee. Endorsed by the 


34 1 Tribune Institute. 
Under one cover. Yes, it is all in „„ Wsaicel actus 


one volume of 514 pages of clear type tion to radio soldering prob- 
with hundreds of diagrams and illustra- ee 

tions. Takes the place of eleven or more 
specialized texts, each costing from two 
to ten times the dollar you pay for this 
single book. Belongs in every radio- 
equipped home, on every amateur’s table. 
Send $1 to-day and get this &14-page J. C. S. 


Radio Handbook—the biggest value in radio 
toeday. Money back if not satisfied. 


—_———— —— TEAR OUT HERE k- =a 
INTERNATIONAL CORRESPONDENCE SCHOOLS | 

i Box 8251-C, Scranton, Pensa. \ 
I enclose One Dollar. Please send me—post-paid—the 514- | Descriptive circular on request 
i page I. C. 8. Radio Handbook. It is understood that if I i 
į 2m not entirely satisfied I may return this book within five | Purchase of your dealer or direct 
i days and you will refund my money. 5 and pay postman 
ͥͥ́ E aed POST ELECTRIC CO., Mfrs. 
| l Inst. Div., 30 E. 42nd St. 
| Address PPYTITTITITITITITCIITITI „„ „ „„ „ „„ „„ „„ „„ „ „ „ „ „ it e oppsett NEW YORK 
J E ͥ 
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ane in on Success 
” AREF A 


arn Home) \¢) À 
£ ame ae 1% f 0 


INEM ig et 0 


amazing 
expansion of 
Radio has opened 
thousands of wonder- 
ful new opportunities. 

Big salaries, easy and fas- 
cinating work, short hours and 
an excellent future are offered to 
ambitious men who enter the Radio 
field now. 


2 
Radio Experts Earn 
This set, whea erected, has a range of over 1,000 
iles. The cabinet is elegantly finished i beauti- 
mil Tho pale. Fe ished Hat had. G3 000 to $10,000 a Year 


some profit if you care to, after you have completed New Radio Stations are being erected every day. 
my course. Remember, you do not pay a single Thousands of corporations are putting in private 
penny for it. stations. Every large vessel requires its Radio 
M b hi 1 V ] bl ! Staff. From everywhere comes the urgent call for 
embersnip Is Valuable! Radio Trained Men. There is almost no limit to 
Upon completion of my course, you receive a the pay. Will you step forward and grasp this bril- 
membership in the Radio Association of America. liant money-making chance or are you going to let 
This designates that you are a thoroughly trained days drift by and let others take in the cash? 


Radio man. It gives you prestige and a standing in “J . 9 N 1 ] 
your community not otherwise possible. arn by Doing eth 
My course is not “high-brow.” It is written in plain, every- 


Thousands of Big Pay Opportunities day language that can be unde rstood by any man. You need 


have no previous training or e xperience. I give you a receiving 


My course enables you to construct, install, operate, repair set so that I can take you thru the various steps of Radio 
and sell Radio equipment. As my representative, you can, using work in a practical way. You will be delightfully astonished in 
either your full time or spare time, take orders from your friends having made clear to you the wonderful forces of Radio that 

and neighbors. You can easily earn appear so mysterious to the untrained person. 


from $35.00 to 8123.00 a week installing 


PROOF Radio sets in your locality. It is being a ak ready os zon a copy G 

3 done every day by my students. What T tac 10 "acts which te 8 you o t 1e 
* 1 — gn others have done, you can do. latest op v ortunities that exist in the 
very casily digesti- On this very day there is someone in great field of Radio. I want you 


bie. To say that I — » . 40d à .L?? 
enjoy them would be your neighborhood who is buying a to note my “Money Back“ guar- 


pottne & 5 yey mild- Radio Set from someone else and is hav- antee that protects you absolutely. I also want to tell you 


them Eig ing Radio work done by others. On this about the big free 1,000 mile Radio Tube Set that I give away 
‘And, about fho job very day there are big pay Radio posi- free with my course. I urge you to act at once. Fill in your 
— L — tions that are going begging. This will name and address on the coupon and mail it to me immediately 


A Bh . be repeated tomorrow and for a long 

— or ot present, time to come. ‘Time is precious. Begin æ em as eo MAIL COUPON am ame em a 
as =e not stop at once to get the training that will fit 

‘Please send me ad- vou to cash in on this great chance. At A. G. Mohaupt, Radio Engr., Radio Assn. of America, 
ditional lessons as east investigate. Mail the ccupon to i 4513 Ravenswood Ave., Dept. 55a, Chicago, III. 


soon as possibile. = as b 1. ; 
Guo. A. GRAESSLE. get the interesting bulletin “Radio R Please send me details of your Home Study Course—also 
acts. your Free Radio Facts” and information on how I can get 
§ a FREE 1,000 mile Radio Set. 
* * 
A. G. MOHAUPT, Radio Engineer ; 


i NADLE: r Abs AE nee ee 4 


RADIO ASSOCIATION of AMERICA e e 


a 
4513 Ravenswood Ave., Dept. 55a Chicago, Ill. CITY........ . STATE... 1 
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CHELTEN “SPECIAL” CONDENSERS 


For High Oscillating Radio Frequency Circuits 


Note carefully these eleven important features 


1. Lowest Dielectric Losses 

2. Special porcelain insulation used on stator Plates 

3. Copper Pigtail Connections 

4. Aluminum End Plates 

5. Rotor Plates of heavy aluminum 

6. Accurate spacing 

7. Adjustable accurate bearings 

8. Permanent Stops 

9. With or without 9 plate Vernier 
10. 9 plate Vernier makes possible sharp, close tuning 
11. Vernier has same special insulating features 


Made With Vernier in 45-23 Plate Type and in 45-23-17 and 11 Plate Type Without Vernier 
Send For Our Complete Radio Catalogue 


CHELTEN ELECTRIC COMPANY 


4863 STENTON AVENUE PHILADELPHIA 


* a 
e e 1 e OS eaten i Ae Hantit VRE 1 261A. 
Mi iy ee h al i "HES ony e a Lome E E tate A $ HARINA ie | M tie At 1 . W ote a 


wily i 
No Two Receivers Are Alike 
Connect In Multiple and One Will Get 
Most Current 


AJAX— MULTI — RADIO 


Phone Plugs and Connectors 
Allow One to Four Head Sets 
or Loud Speakers 
ALWAYS IN SERIES 


No. 18—For Jacks 
No. 18A—For B Posts 


Gives ual Results to All. No Others Like 
AJAX—$1.75 Each.—Dealers or Direct. 


Liberal Discounts on Complete Line to Dealers 
and Distributors 


AJAX ELECTRIC SPECIALTY CO. 
1926 Chestnut St. St. Louis 


AMPERITE 


“SELF~ADJUSTING” Rheosiat 
PERFECT AE CIRCUIT 


Simplifies wiring 
eliminates 
hand rheostats 


RADIALL COMPANY 
320 W. 42 St, N. Y. 


Here is the loud speaker that through merit 

has become the standard of comparison. 

At se be dealers, otherwise send purchase price 
you will be supplied postpaid. 


Perfectone Radio Corporation 19 
490-C Broome Street New York ag 
Dealer 


Please refer to POPULAR RADIO when answering advertisements. 
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COAST TO COAST 


Tong 45 


REGISTERED 


is the one tube sensation of the radio world. Letters are 
pouring in telling of its wonderful effectiveness at little cost. 
The New York and Chicago newspapers are fully cover- 
ing the 1 features it on, Ci the Long 45” 


tuner which is the heart of the new Long 45 set. Read 


what the papers are saying. See it at your dealers. Or 
write us for particulars. 


Marco MEYER & Co. 


CHICAGO, ILL, 
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Announcing the New Goldcrest 
Clearodyne Models 


Model 70 


Cleartone engineers have perfected a new circuit, embodyin ne tne desirable features of SELECTIVITY: 
LOG-ABILITY, EXTREMELY SIMPLE TUNING AND PERFECT CONTROL in the new GOLD- 
CREST CLEAR-O-DYNE FOUR TUBE MODELS. 

The beautifully etched, gold-finished panels and the distinctive. solid mahogany cabinets combine to give 
you a receiving set which is a valuable addition to any home, and a source of amusement, education and 
great pleasure for the entire family. 

Long distance records are being established with these new modcls on which testimonials are being received 
daily. We want you to see and be convinced. Write today for free fllustrated circulars, showing all 
of our beautiful cabinet models. 


DEALERS and JOBBERS: Look at the prices below—then at the distinctive design and characteristics 
above. Write for our interesting proposition—a business builder. 


Model 60. DER a seb wha e Co ee $75.00 
Model 61. 2J2TC. ah Sige, CME 00 Clear-O-Dyne Model 71. 3 90. 00 
Model 62. : .. 120.00 Clear-O-Dyne Model 72. ....... 135.00 


The Cleartone Radio Company, Cincinnati, Ohio 


The TWITCHELL AUXILIARY TUNER 


PATENTS PENDING NAME REGISTERED 


More Than a Wave Trap 
A TWITCHELL AUXILIARY TUNER connected to any make of tube receiving set 


will positively cut out any local broadcasting or code stations so you may tune in all 
long distance stations any time regardless of local conditions. 
Unlike any wave trap, THE TWITCHEL L AUXILIARY TUNER does not ever 
decrease but in many cases increases the volume from distant stations. 
These TUNERS are in daily use within 400 feet of large broadcasting stations and 
enable their owners to easily and completely cut out the local station and bring in 
distant stations at any time on a loud speaker. 
This instrument will also enable you to bring in programs sent out on longer waves than 
you can tune in without it, thus bringing all the broadcasting stations within the wave 
length range of the many sets of limited range now in use. 
Copyrighted diagram of this tuner, 50c, or with all parts, $9.00 
Complete instrument in walnut cabinet, ready to use, $15.00 
A New and Wonderfully Efficient Coil, for the Reinartz circuit for those who 
site the best. Price, $4.00, or with blueprint for either one or three tubes, 
This circuit brings in both coasts loud and clear and is the most successful Reinartz 
modification yet produced. 


All pes prepaid. These instruments are easy to 
build, easy to operate. Everything clearly shown 


S. A. TWITCHELL, 1930 Western Avenue, Minneapolis, Minn. 


15 | 


Like a Rare Old Violin— 
“Madera” Die-Cast Wood 
“Clearspeakers” 


have a tone-quallty unapproached by 
metal. natural wood or any other ma- 
terial. 0 with special loud- 
speaker unit of great power. 

No. 804 here illustrated 12 inches high 
with 10 inch bell, from your dealer or 
by mail prepaid. It is one of seven 
styles. Send for circulars. 


American Art Mache Co. 


351 W. Austin Ave. Chicago 


106 Pazes—260 Radio Questions and An- 
rwers—92 I[llustrations—Radio Terms, 
Laws, Regulations, Symbols and Equa- 
tions. List of Latest Broadcasting Sta- 
tions—Explanations of All Types Re- 
ceiving and Transmitting Sets. Over 
10.000 sald—NOW ONLY 31 00! 
Send Money Order. check or cash. 
(Guaranteed tosatisfy or money re- 
funded) None sent C.O D. 


NATIONAL RADIO INSTITUTE 
Dept. 32EQ Washington, D. C. 
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asad fy 
A Leather Covered Radio Set 


Because—Experts found that leather is the only material that will 
withstand wear and hard usage. 


Because it reflects quality. 


Because —it costs no more than imitations. 
We are manufacturers of all grades of cowhide grains. 


Manufacturers—You will need leather for PORTABLE SETS. Write 
us for free samples and full information. 


Eagle-Ottawa Leather Co. 


74 Gold St. 226 West Lake St. 
New York City Chicago, Illinois 


AMPLEX 


GRID-DENSER 


IMPROVES ANY CIRCUIT ROYALFOYE” 


XING OF ALL 


Variable Condenser 
0 To .0005 Mfd. 


Tune in those distant stations with 
a pair of Royalfones. 


Absolutely Essential in JACK BINNS, says. They will give 


an audible sound with a weaker signal 
than the average phone.” 


That is why you will get distance 


COCKADAY, SUPER-HETERODYNE, NEUTRODYNE, UL- 
TRADYNE, SUPERDYNE and All Sensitive Circuits for 
100% results. 


Every tube and every circuit requires a different fixed ca ba- 


ity. Good or poor results depend upon its exactness. A where you don't with your present pair. 
sight turn of the GRID-DENSER knob finds it for you and ‘ 
permits operation of set at highest point of regeneration, con- If your dealer can't supply you, 


trols os illations and maint.iss perfect stability, giving 
GREATER Distance and Louder and Clearer signals. 


Booklet with hook-ups showing how r ; 
F REE to double the efficiency of your set. Roy ce . 
ep ° oe ewark, . 


write direct. 


At your dealers or send $1.25 to 


Amplex Instrument Laboratories 
57 Dey Street Dept. 5a New York City. N. V. 
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SHARPER TUNING 


AND 


MORE VOLUME 


with CHELSEA parts 
No. 75 Radio Frequency Tuner 


The proper amount of 
inductanceandca- 
pacity to most effi- 

ciently tune between 
stages of a tuned radio 
frequency amplifier 
: with minimum controls. 

Wave length, all broadcast waves; price with dial and Vernier $5.75 


No. 70 Antenna Tuning Unit 


Combining the correct 
amount of inductance 
and capacity for most 
efficient tuning of am- 
tenna circuit. induct- 
ance with four taps. 

Wave length, all broadcast waves: price with dial and Vernier $5.75 


Variable Condensers 
Low Loss 


Genuine bakelite insu- 

lation. Pigtail connec- 
tion to rotor Abso- 

lutely Guaranteed. 


* 10—23 plate 
with Vernier $4.50 


Genuine bakelite insu- 
lation. Highest grade 
silicon steel core. 
Tested to 500 volts. 
Easy to assemble in 
yar set. Ratio 334 
to I. 


Price 34.50 


Chelsea offers a complete line of parts and sets, 
At your dealers or write direct 


CHELSEA RADIO COMPANY 


183 SPRUCE STREET 
Chelsea, Mass. 


ISTEN-I 


RADIO RECORD 


REGISTERED U S PAT. OFF. 


THE ONLY “LISTENIN” BOOK 


KEEP A RECORD OF 
STATIONS HEARD, DIAL 


SETTINGS, RECEIVING 
CONDITIONS, ETC. 


Flexible cloth binding. Gold stamp- 
ing. 160 pages. Printed on Bond 
Paper. Contains introductory article 
“How to Receive Radio Broadcast.” 
by Lloyd C. Greene. Radio editor 
Boston Globe. Man Hints 
and Tips. lete Laat Be of Broadcast 

ing Stations double page map of 


PRICE United States. 


nts 
sch LISTEN-IN 
PUBLISHING CO. 
110 MAIN ST. 
CAMBRIDGE, MASS. 


Transformers for 1 
the price of 


on Receipt 


NEUTRODYNE 


No Distortion 
Greater Volume 
Half-Price 
For $6 we will send postpaid TWO of 


the famous Globe Audio Transformers 
made especially for Neutrodyne sets. 


5 BACK GUARANTEE 
BE At are not fully satisfied with the 
rmers, return them within 5 days 
ona your money vill be refunded. 
COYNE RADIO SERVICE 
Suite 603 
507 Fifth Avenue, New York City 


ADIO TUBE 
EXCHANGE 


We Repair All Standard 
Makes of Tubes, Including 


W. D. 11 or 12 

U. v. 199 or C. 299 5 50 

G. 11 or 12 

U. v. 201A or C. * 

D. V. 1 or D. V. 

U.V. 200 or * 

C. 300 or 301 

All tubes guaranteed to do the work 

RADIO TUBE EXCHANGE 

200 BROADWAY, NEW YORK CITY, N. Y. 


All Mail Orders Given Prompt Attention 
Orders Sent Parcel Post C. O. D. 


Supremacy Proven by Every Test 


PENSAT 


THE SCIENTIFICALLY CORPE 
RADIO RHEOSTAI 


The Best in Radio Equipment 


— ae 
(> WHOLESALE RADIO MYL. 
SERVICE COMPANY Hure St. NYC 


es 
L$ =. YOU SAVE — 


i : 
IMPROVED 4 CIRCUIT TUNER | I ag inen pia Sur yie gnables 
{ 


shipments are made promptly. 


7 We ship C. O. D. f y rhs se y 
Complete Parts as Specified $53.50 can make remittance ‘by money order when 


This is the set that Cockaday described as being able orde 


to receive over distances of 3.000 miles. You can't 


5 build anything better! It uses five tubes. WRS NEUTRODYNE 


(Complete with Push Pull Amplifier) A dandy S-tube Neutrodyne that’ will ‘bring 
1 Cockada Improved 2 Switch Levers n the ony distance atations without squeals or 
; Bakelite Coll ae 11 Switch Points howls. ‘The parts are the very best. 
: 2 Amsco 26 Plate Ver. Con- 2 Switch Stops 1 7x26 Baseboard 1 30 ohm Beatone 
; densers à l Piby o 902 3 Ne rinena Rhe. and Dial 
: 2 Amplex Gridensers ubiller Cond. .00025 2 Neutrodons 7 : 
: 1 Bradleyleak 1 Durham Var. Leak 5 Nat'l Bakelite i „„ 
8 5 Melco Sockets 3 Lavite Resist ances, 48,000 Sockets Conde er 
: 1 Amsco 6 ohm Rheo. 1 Amsco 400 ohm 2 Jefferson Trans M i 
3 Amsco 20 ohm Rheos. Potentiometer formers 12 Meg. Leak 
1 Pacent Single Jack 1 7x 24 Panel 2 Filament Control 2 .006 Mica Con- 
2 Pacent Dble. Jacks 1 3x2'¢ Sub-Panel Jacks densers 
5 1 e 1 12x 12 Panel 1 Cut-Hammer 8 Initialed Binding 
Amertran Trans. 1 7x 24 Baseboard Battery Switch Poats 
1 Como Push-Pull Input Blueprints, Wire, ete., with each 1 Bes tone Power Spaghetti, Wire. Blue- 
1 Como Push-Pull Output order. Rheo and Dial print and Booklet. 
: This is an outstanding bargain. 5 3 50 The complete parts with DRILLED panel 
: Send for the parts at once for ° $32 50 
: 0 
: COCKADAY 3 TUBE SET 
el The Cockaday 3 Tube Set (the original Four Circuit Other Bargains 
: Tuner) is still a favorite with the DX fans. We have A ma order will convince you that every pur- 
II: i of w—eovery- chase from es o Ser a bargain. 
"$i: gT ouped the AA par ts very $ 1 9. 50 Write for our wholesale prices on any part or set 
thing needed to build the set,—for..... you may wish tc get. 


We Sell Retail At Wholesale Prices ! 
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(¥ TANDARD 
A PEAKE! 
PREME 


Full, rich, mellow tone. 
Absolutely no distortion. 
Beautiful in appearance. 
No extra batteries necessary. 


FULLY GUARANTEED.... 
(By Parcel Post, 15c. Extra $7.50 


Send for Complete Catalogue 


STANDARD RADIO CO. 
611 E. MARKET ST. PHILADELPHIA, PENN. 


VACUUM TUBES 
REPAIRED 


WD-11, WD12, $ 2” 


WO of the three Philadel- 
phia stat ions that tunedin 
London were equipped with 


Turn-it'“ Adjustable Grid 


Leak—the perfect grid control 


Varies '4 to 5 megohms. 
No carbon or graphite. 
-No sliding contacts. 
Eliminates microphone 
noises on DX Stations. 


TURN-IT RADIO SALES, INC. 


Sole Distributors for Charles E. Bonine 


30 Church Street NEW YORK 


ssw TDRN-IT 


een upon- $ ADJUSTABLE 


„ grip LEAK 


UV-201A, UV-199, 
And others for 


Quick service. All tubes repaired by us guaran- 
teed to work as good as new. 

Send your dead tubes. All you pay is $2.50 plus 
Postage to Postman. 


THOMAS BROWN Co. 
511-619 Orange St. Newark, N. J. 


Please refer to POPULAR RADIO when answering advertisements. 
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The Best in Radio Equipment 


Blueprints 


“Improved” Cockaday 4-Circuit Tuner 


and Tuned-Radio-Frequency Receiver 


S° great has been the demand for PopuLar RADlo's Blueprints of 
the “Improved” Cockaday 4-Circuit Tuner, that we have 
now prepared similar actual size Blueprints of the Non-Regenerative 
Tuned Radio-Frequency (neutrodyne) Receiver described last month. 


ACH of these sets of Blueprints has 

been drafted by our own staff under 
Mr. Cockaday’s personal supervision. They 
are full size, accurate, authoritative—and 
so simple to follow in all details that a 
novice can work from them without difh- 
culty. 

The two complete sets of three prints 
each, covering all constructional require- 
ments for these two highly- efficient re- 
ceivers, include an exact panel pattern, an 
actual size instrument layout, and a 
picture diagram of all parts showing every 
wiring connection. 

With these actual size Blueprints you can 
drill your panel without taking a single 
measurement; you can arrange your in- 
struments and parts in exactly their correct 
places without guess or hesitation—and 
you can connect all terminals without even 
knowing how to read a hook-up diagram. 

To make these Blueprints available to all, 
they have been priced at the very low figure 


of only $1.10 postpaid for each complete 
set of three prints. The complete set of 
three prints on the “Improved” Cockaday 
4-Circuit Tuner may be had at $1.10 post- 
paid. The complete set of three prints 
on the Non-Regenerative Tuned Radio- 
Frequency (neutrodyne) Receiver may 
ay be had at the same price, $1.10 post- 
paid. : Ter 

It will interest our readers to know that 
we have also prepared a set of Blueprints 
covering an Audio-frequency Amplifier that 
will not distort. A detailed description ot 
this Amplifier will be found on page 476 of 
this issue. The complete set of three Blue 
prints will be sent on receipt of your remit- 
tance of $1.10. 

We cannot break Blueprint sets to supply 
single prints. Any Blueprint set of three 
sheets will be sent by return mail on receipt 
of $1.10; any two sets for $2.20; all three 
sets for $3.30. For convenience use the 
coupons below. 


PopULAR RADIO, INC. 


627 West 43rd Street 


Dept. 54 


New York City 


POPULAR RADIO, Inc., Dept. 54 
627 West 43rd Street, New York City 


Enclosed is $1.10 payment in full for the set of three 
Blueprints checked. 


O “Improved” Cockaday 4 Circuit Tuner. 
O Non-Regenerative Tuned Radio Frequency Receiver. 
(a) Exact panel pattern. 
(b) Actual size instrument layout. 
(e) Picture diagram of all parts 
(actual size) showing complete 
wiring. 
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POPULAR RADIO, Inc., Dept. 54 
627 West 43rd Street, New York City 


Enclosed is $1.10 in full payment for a complete set of 
three Blueprints for the Audio-frequency Amplifier 
consisting of the following: 


(a) Exact panel pattern. 
(b) Actual size instrument layout. 


(c) Picture diagram of all parts 
(actual size) showing complete 
wiring. 
Name eeee SE EE „„ „ „% „„ „„ „„ „% „% „ „ „ ERRER EREET Gee e U 
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QUALITY 


HERE IS A 


SE-AR-DE 


Amplifying Transformer 
Turn Ratio 4-1 


20% louder signals with less distortion 
than any transformer on the market. 


Large! But oh boy, you should send 
for copy of the amplification curve. 


Price $5.00 


R. MITCHELL CO. 


255 Atlantic Ave. Boston, Mass. 
EXPORT OFFICE 
44 Whitehall Street New York 
PACIFIC COAST OFFICE 
Mission Street San Francisco, Cal. 


Spintite 
Wrenches 


MAKE THE 
HEX "BEHAVE 


That’s exactly what this 
new tool does for you— 
makes the hex nut be- 
have! Puts an end to 
fussing and mussing with 
pliers in cramped corners. 


Held securely in the hexagon 
head of Spinti: e,“ a hex nut 
can be screwed tight, no matter 
how confined the working space. 


Hollow stem goes over pro- 
jecting screw-end. Ebonized 
handle, built to fit the finger 
grip, spins hex on in a jiffy. 
Hooking up becomes a joy with 
the “Spintite.” You’ll get 
greater distance and volume. 


Sizes ; to 3”, 35c each. 
Large phone jack sizes, to 
12, 65c each. 


If your dealer can’t supply you 
send his name and write to 
us direct 


STEVENS & CO. 


Toolsmiths since 1899 
379 Broadway New York 


for Set 73 (pro- 
Send $3.50 e ab: 7 
sizes, yy” to 14” in handsomely 
finished metal base. 


Send 11 


for Set 
71 with 
three popu- 
lar radio- 
sizes. Po 


Please refer to POPULAR RADIO when answering advertisements. 
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Rr Y NN 
SUPERIOR CONDENSERS 


Special—!13 Plate 


NEUTRODYNE 


CONDENSERS 


Ordinary condensers will not do for the 
Hazeltine Neutrodyne circuit. A special 13- 
plate Rathbun Condenser is being widely 
used because it answers every demand of this 
circuit so perfectly. Plates are held in better 
alignment due to single hole mounting and 
anchoring of plates in accurately milled posts. 


MAHOGANITE | Sansoni 
Hence adjustment is always uniform. The 


success of your Neutrodyne Receiver is worth 


Dials that your n upon RA — — 
match the set > 


.0003 MFD 
LIST 
Like all other distinctive products, Ma- E $3.00 
hoganite has its imitators. But these imita- S 
tions are on the surface only. Mahoganite is Rathbun MI. Co 
not a surface finish. The electrical values g.U0., l. 
of Mahoganite extend through the material. Jamestown, N. Y. 
The only way to assure yourself of 
genuine Mahoganite Panels, or Dials which 2. 50 WHY PAY MORE FOR 
match the panel, is to make sure that the CLEAR AMPLIFICATION? 


R Trademark i that use the 
ADION Trademark is on every one tha J — Republic Audie 


you buy. Frequency 
Tranformer 


21 Stock Sizes 


eae —— .... . —. 


Mahoganite and Black for all tubes 
61 7 7x14 8 x 26 5 l 
x x 7. 
% % „% 2 are 
x x x 
6x 21 7 x 24 12x 14 FLINT 
MOB HEH RADIO CO, 
8 8 25 1774 Wilson Ave. 
7x12 7x 48 20 x 24 Chicago, ll. 
Ohe Supreme Insulation Radiant Condensers 
P E Precise, when Lae examine them at the store ax 
AN LS still more impo p-r--c-i-s- always. 


made PERMANENTLY FLAT, by the Heati 
process of stamping and hardening. 
Micrometer-Adjusting Geared Vernier 
Reducing gear, engaging with teeth cut into the 
outer rim cf the vernier plate, affords infinitely deli- 
cate adjustment. 

Jollen and Dealers: Write Immediately for Propesitien. 


HEATH RADIO & ELEC. MFG. CO. 
204 First Street Newark, N. J. 


Look for this stamp on 
every genuine RADION 
Panel. BEWARE of sub- 


RADIOR f A; Ph ee stitutes and imitations. 
y> 


* aE 
swa LAN 2 815 At good Radio Shope 
or write tO 


American Hard Rubber Co. 
11 Mercer St. New York 
a ̃ ͤ a . ee, —— 
Please refer to POPULAR RADIO when answering advertisements. 
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The DE LUXE 


NEUTRODYNE 5342 


: Complete Assembly Kit to 

For Beauty and Distance 5 i : { | BES Build Your Own Genuine 

ALL PARTS LICENSED wo GENUINE RADION GENUINE RADION e 
l G 


JUST PICTURE THIS— 


1 1 Radion Mahoganite 
ved in Gold. 


2 Gold Plated Jacks. ENGRA’ VED 
3 Genuine Hazeltine Neutroformers ee 
Mounted on the famous Comsco Bake- 
Duy Noutrodyne Hit including these g 
o eu * 
29 Comsco Condensers. 3 025 mn 
2 Haseltine Neutrodons. 
5 Bakelite Sockets. 


l 
FRESHMAN 3 


CONDENSERS 


us-bar. HAZELTINE JACKS RHEOSTATS COMSCO 17 PLATE 
.00025 Freshman Grid Condenser. UPRIGHT GOLD BAKELITE MAHOGANITE BAKELITE END 
Tubular Glass Grid Leak NEUTRODONS PLATED WITH GOLD PLATED CONDENSERS 


ved Binding Posta. INDICATORS 


Set 
i hte Condenser. The SEND 
1008 Micon Condenser. has bis RADIO- Goode dne 2 


print, and instruction sheet. boum. Just paythe 

All packed in attractive partitioned postman. Every 
box useful aa a tool box. sos ma on NO 

Written Money-Back Guarantee— : 2 iy bak Inon- 


E acknowledged by return AMERICA’S GREATEST RADIO STORES We answer every 
Shipped C. O. D. Send No Money. Executive Office, SS Vesey St., Dept. PR 5 „ MONEY 


NEW YORK CITY 


—were used in the hook-ups illus- 
trated and described on page 1419 
of April RADIO NEWS”; also 
page l 13 March “RADIO IN THE 


Radio authorities everywhere are unanimous in 
their endorsement of the MODERN “Push-Pull” 
method of power amplification. 


Modern ‘‘Push-Pull’’ Modern Reflex“ Modern Standard Audio 


Used in addition to one or two This is the transformer 4 to 1 rat io 

stages of audio. Assures clearer that makes one tube do Designed especially for 

and better reception than has the work of three in the use in 2-stage amplifiers. 

heretofore been secured from Monoflex Circuit. Ask Provides greater audibil- 

audio frequency recep- for bulletin on the ity than three stages using 
ion. Monoflex Circuit. ordinary transformers. 


Sold by Good Dealers Everywhere 


MODERN Transformers are J Transfer to give satisfaction. 
Ask your dealer for MODERN Transformers and new bulletin 
of latest hook-ups. If he can’t supply you, write us giving 
dealer's name. 


The Modern Electric Mfg. Co. 
Toledo, Ohio 
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Coast-to-Coast Reception| Just Trust 
—and beyond 


, * 


1 


add 


“The Voice of the Nation“ 


NO LOOPS - - - NO AERIAL 
With the RADIODYNE you can select broad- 


cast programs from all parts of the country. 
Honolulu and London have often been 
picked up by operators in the central states 
without interference from nearby stations. 


The Radiodyne is ready for operation by simply 
grounding to a water pipe or radiator, and throwing a 
ew feet of wire on the floor. Uses any standard 
tubes—dry cell or storage battery. Extremely selec- 
tive. Simple to operate—Only two controls—you 
can tune in on any program you wish—any wave 
length from 200 to 700 meters. 


For use in apartments, boats, automobiles, railroad 
trains, etc., the RADIODYNE is enjoyable where 
other receiving sets would not be practicable. 


PRICE $150.00 


Write for illustrated folder which 
describes the RADIODYNE in 
detail. Every radio fan will be 
interested in this new type 
(antennaless) receiving set. 


WESTERN COIL & ELECTRICAL CO. 


Racine, Wisconsin 


308 Sth St. 23 


Your Ears 


One reason the 
MacMillan Arctic 
Expedition uses 
Trimm Headsets is 
that when a man’s 
life may be at 
stake, he wants 
equipment best be- 
yond question. 

| 


HEADSETS 
LOUD TALKERS 
PHONO. ATTACHMENTS 


RIMM 


RADIO MFG. CO., Dept. 59 
24 S. Clinton St. 


TUBE INSURANCE. 2253, 05 AKE TUBES azz 


eNEEDLESSLY DESTROYED 


RADECO SAFETY FUSES ofe | | 


complete protection. Price 50 cents each 


RADIO EQUIPMENT COMPANY, 20 Stuart St., BOSTON, MASS 


Chicago 


FOR SALE: 


10 WATT SET FOR KEY 
OR BROADCASTING 


For particulars write to 
A. E. SCHILLING 
108 Elm Street, Kalamazoo, Mich. 
Will send photo on request. Station, W. I. A. Q. 


` SOLDER WITH INSULATION 
At Least 1,000 Miles More Distance 


is the usual reward if you can solder without Impait- 
` ing the insulation of your set. 
ou are building a radio-frequency amplifier you 
should read our free booklet: 
„HOW TO SOLDER RADIO SETS” 
te for it 


Wri 
THE VALLEY FORGE CHEMICAL CO., Valley Ferge, Pa 


Please refer to POPULAR RADIO when answering advertisen.ents. 
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GO D 
Here's a new method of quickly and positively 


PANEL TYPE connecting headphones, ground, antenna, Loud 
— — Speaker and a thousand other connections. 


Follow the Colors— You Can’t Go Wrong 


SOLDER WIRE HERE Howard B. Jones 


25¢ cme “COLOR CAP” 


race ely Ise CONNECTORS 


Hard rubber, all ends pro- Simple to connect. Solder connec- 
tected. Panel Button jis tions positive contact. No metal Dealers: 
panel disc to identify it. part exposed. Neat and attrac- Send for prices. 
All caps in seven different tive—adds to the appearance of Packed 36 in coun- 
colors. set. Ask your dealer or write us. ter n box. 
or imme - 


DOUBLE CAP TYPE diate delivery. 


SOLDER WIRE HERE 
TAKE APART WITH SCREW DRIVER 
HOWARD B. JONES, 612 Canal St., CHICAGO, ILL. 


RHAMSTINE* VICTOPHONE 


For All Phonographs and Loud Speaking Horns 


In addition to the large diaphragm used in the Victophone, 

every other detail has been given the closest attention. When 

incorporated with your phonograph or horn, it will reproduce 

with the utmost volume and purest tone. No battery required 

to operate it. Your money back if not satisfied. 

It can be furnished to fit all phonographs—the Standard Type 

fits the Victrola, Columbia, Jewett or Sonora. Specify make of 

phonograph when ordering. List Price, Standard Type, $7.50. 
387.80 Postpaid Order the New Victophone and test it 

Complete with Cord before buying any other loud speaker 


RHAMSTINE* MODEL B TYPE 3, 
AMPLIFYING TRANSFORMER 
Especially Designed for Reflex Circuits, Ratio 5 to 1 


Years of success in manufacturing Audio Frequency Transformers 
rompt the statement that you can find no better unit than the 
fodel B. In reflex usage, the Type 3—ratio 5 to I- is highly efficient. 


Order yours and secure greater range and volume with your set. 


15c 


Manufactured by 


J. THOS. RHAMSTINE* 


Woodbridge at Beaubien Detroit, Mich. 
*Maker of Radio and Electrical Products 


Postpaid 


Please refer to POPULAR RADIO when answering advertisements. 
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Free Parts for Your Radio Sets! 


Your choice of these valuable premiums, 
free to you as a reward for securing only a 


few subscriptions to POPULAR RADIO 


FEW moments of vour spare time 

spent in bringing l'oPpULAR RADIO 
to the attention of vour friends and 
acquaintances will yield you big re— 
wards. Never before have we been 
able to offer such attractive and liberal 
premium values as these. 


Glance over this broad list of radio 
parts and equipment that you can 
secure FREE, merely by introducing 
PoPpuLaR Rapio to some of your friends 


and acquaintances who will appreciate 
the opportunity of subscribing to this 
most interesting and helpful magazine. 


Show this copy of PopuLaR Rano to 
other radio fans. The pages of the 
magazine will speak for itself. Then 
send us the names of vour friends, with 
$3 for each vearly subscription, and 
take your choice of any of the following 
premiums. They'll come to you ab- 
solutely free. 


Any One of These for 2 Subscriptions: 


Dubilier Ducon, and choice of any three Dubilier 


Micadon Grid Condensers of the following capacities: 
.00025; .0005; .001 or .002. 


Pudlin Tubular Grid Leak (2 megs.); 
Micadon Grid Condenser .00025; 


WD-11, 


Dubilier 
Cutler Hammer 6 
ohm Rheostat, and one Alden Napier Socket, 201A or 


Three Pacent Jacks (one sinyie circuit and tro double 
circuit). 

Bakclite Panel. size 7 x 18 inches. 

22% volt B Battery, large. choice of Burgess or 
Eveready. 

One copy of Ballantine's Radio Telephony.’ 

Cutler Hammer 30 ohm Rheostat and choice of 


one Alden Napier Socket: 201A, 199 or WD-IL 


Your Choice for Only 3 Subscriptions: 


Bakclite Panel, size 7 x 24 inches. 

Set of Mounted De Forest Coils; 35, 50, 75. 

Amsco Compensating Condenser and choice of any 
one Alden Napier Socket: 201A, 199 or WD-11. 


“Scientific” 


Two Cutler Hammer 6 ohm Rheostats and one 
Cutler Hammer Potentiometer. 
Diode Dry Cell Tube an! Cutler Hammer 6 ohm 


Rheostat. 


Headset. 


Big Value for 4 Subscriptions Each: 


Lefax Loose Leaf Radio Handbook with full year’s 
free supplement service. 

Sleeper Variocounler with switch lever and points. 

Cardwell 21 Plate Condenser or General Radio 
23 Plate Condenser. 


Cardwell or Se-Ar-De 17 Plate Condenser. 
Cardwell 11 Plate Con lenser and Prost Jack. 
U. V. 200 or C. 300 Vacuum Tube. 

“Ampl Tone” Phones. 


Free With 5 Subscriptions Each: 


Cardwell 43 Plate Condenser. 

Spiderweb Coil and Mounting. 

Brandes or Holtzer. Cabot No. 4 National Phones. 
Amertran Transformer. 

Atwater Kent or Sleeper Variometer. 


LL premiums will be sent prepaid, immedi- 
ately on receipt of your orders. If vou 
Want some particular part that is not listed 
here, write us and we'll tell vou how many 
subscriptions vou'll need to get it free. Or 
if vou prefer cash commissions, just drop us a 
postcard asking for full particulars. 
Renewals of old subscriptions or extensions 


U. V. 201A or C. 391A Vacuum Tube. 
U. V. 199 or C. 299 Vacuum Tube. 
WD-12 Vacuum Tube. 

WD-11 Vacuum Tube. 


of present subscriptions count the same for 
you as new subscriptions. In other words, 
any subscription vou receive entitles vou to 
vour reward in cash or in premiums,  Simpiy 
send us $3 to cover each subscription vou take 
and we will send vou vour premiums. 

Start today, and vou i have your required 
number of subscriptions in a jiffy! 


POPULAR RADIO 


Dept. 51 


Please refer to POPULAR RADIO: 


627 West 43d Street 


New York City 


chen answering advertisements, 
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THE HINES RADIO DESK 


“A Complete Home for Your Radio Set” 


Radio set owners all over the country are rapidly 
taking to the Hines Radio Desk as they quickly 
realize that it is just what they have been looking 
for. It was designed by an experienced radio man 
with the sole idea in mind of giving the owner a 
complete home for his radio set. Some of the special 
features are the large roomy top for receiving 
cabinets and loud speaker w'th ample elbow room 
left; two good size drawers ‘or extra tubes, pliers, 
voltmeter, parts, et, moulding on tne back of 
top to protect loud spe aker and receiving cabinets; 
spacious battery compartments that gets sae 
batteries up off the floor and out of the way 3 
easily accessible at all times; acid proof rubber 
mat that lines the battery compartment; invisible 
steel fasteners on doors and many others. 
Finished in Dark Red Mahogany and American 
Dark Walnut Crated in a specially designed 
crate with two waterproof covers. If unable to 
urchase in your locality send name of dealer 
lot further details and exact specifications. 


Hines Radio Desk Company 


Owensboro, Kentucky 


ALL THE PARTS FOR 


Latest Hook-ups 


Large new catalog 
just off the press 


Dealers: Write for your copy today 


R. S. PROUDFIT CO. 


Distributors of Genuine RADIO Parts 
143-145 South 10th Lincoln, Nebr. 


WE REPAIR 
The Following 


RADIO TUBES 


6v.Plain Detector 2. 75 
6v.Plain Amplifier 3.00 


Mail orders solicited and 
* promptly attended to. 


Dealers and Agents Write for Special Discount. 


H. & H. RADIO COMPANY 
Clinton Hill Sta. P. O. Box 22-E. Newark, N. J. 


a 
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A SB ANNUAL 
NATIONAL 


«x RADIO 
SHOW 


The Most Important Event 
of the Year in the 
Radio World 


It offers tremendous op- 
ortunities for display of 
Radio products right 
where thousands of Radio 
enthusiasts will see them. 


Grand Central Palace 


Main and Mezzanine Floors 
New York City 


October 2™ to 8 1924 


Inclusive 


Every representative 
Radio firm should have 
its products featured in 
the THIRD ANNUAL 
NATIONAL RADIO 
SHOW. A nation-wide 
advertising and publicity 
campaign has already 
been launched. 


For further details communicate with 


AMERICAN RADIO 
EXPOSITION CO. 


522 Fifth Avenue :: New York 


Telephone: Vanderbilt 0068 


“Profit Sharing With Exhibitors 
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eet) TkeRABAT Junior? 320 


77 


i 


A Rechargeable Wet *B’ Battery. Capacity 800 Mil-Amps. 
I2 CELLS 24 VOLTS 


Here are two acid type wet “B” radio batteries that are entirely free from 
internal current leakage. All elements visible through clear glass cells. 
RABATS have longer life with higher and more continuous voltage. 
Noiseless and compactly constructed—The Rabat Junior with a capacity 
of 800 mil-amps at $3.96 and the Rabat Senior with a capacity of 2800 
mil-amps at $9.60 represent more actual battery value at a lower cost. 
More economical to buy—more economical to maintain. Easily recharged 
from ordinary house current. If your dealer cannot supply you send 
direct. 


Prices F. O. B. Cleveland, Ohio 


The Radio Rabat Company 
714 Bangor Building, Cleveland, Ohio 


The RABAT Senior ——@asvd4.$922 


A Rechargeable Wet B Battery. Capacity 2800 Mil-Amps. 48 voirs 51788 


ie 
Better Tone for Your Radio! 


FRANK D. PEARNE, famous Radio engineer, says 
TRANSCONTINENTAL RIBBON Aerials aid re- 
ception by combining maximum surface with mini- 
mum resistance. FORREST, eminent inventor, 
says, “I get best results by twisting Ribbon Aerial, 
2 twists per 50 fcet.” Complete with snap hooks 
soldered to ends for instant attachment to insulators. 


Transcontinental 50-Foot 


RIBBON $4 50 
COPPER 75-Ft. $2.25 


AERIAL Der 128K. 23 


Clearer tone, greater volume, increased distance and 
selectivity guaranteed or your money refunded! 
Improves any set, tube or crystal. A laboratory 
product, with capacity, resistance and strength cal- 
culated to give better results. 


Try It Without Risk! Ag desis 


you, order direct from manufacturer, enclosing price. 
100-foot length most generally used. Money-back 


PORTABLE 
RECTIFIER 


“The 
Battery 
Charger 
Without 

a 
Weakness” 


, , guarantee protects you. W: Lake St. 
N old stand-by made according to latest radio improve- 7 307 $ e 

ments A 5 amp. maximum charging rate. Number Acorn Radio Mfg. Co. Ca 8 ; 
limi of ihe: ts reduced to one Freezing and sticking 
eliminated. Quiet in operation. Almost total absence of 
sparking Connect to any iro volt A.C.8lighting circuit. 
Cannot be used incorrectly nor harm We n a R ANSCONT iy, z NT 

THE $16.00 RIBBON AERJ Ag Il 

STERLING MFG. COMPANY West of Rocky "AL Aa 
8 a e i 
2843 Prospect Ave Cleveland, O Mountains $17.00 DEALERS! Write for Special Offer) 


Please refer to POPULAR RADIO when answering advertisements. 
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Compact 
Precision 
Condenser 


A highly efficient 


TRADE 75 MARK product at an ex- 
* tremely low price. 


PATS. PEND: 


NONE OTHER Die-Cast Rotor. Milled 
End Posts, Novel and . 
effective vernier. For Your Protection 


atte: forn Mil- BELL molded bakelite Sockets and Dials are 
pes faking the “Cont oat sold in individual blue boxes, branded with 
the BELL trade mark. Every socket or dial 
reaches you smooth and clean, without a nick 
Who’s your Dealer or Jobber? or scratch. Use BELL Dials and Sockets for 


your pet hook-up. 
The DUPLEX ENGINE GOVERNOR CO., Inc. 
50 Flatbush Ave. Extension ° 
BROOKLYN, N. Y. The BELL Dial 

Highly polished molded bakelite (not compo- 
sition). Clean white engraving. Accurate 
brass bushings that will not wabble on the 
shaft. Being bakelite, these dials are stron 
mechanically, are unaffected by moisture dad 
temperature, and are fast color. In 2, 3, 34% 
and 4 inch sizes. Made also with hole through 
knob for vernier attachment. Vernier knob 


of Condensers.”’ 


S. HAMMER RADIO CO. 
303 Atkins Ave. Brooklyn, New York 


COCKADAY 4-CIRCUIT TUNER 


List Price | List Price 


1 Bakelite Panel 7x24. . 8 9 | 2 Pacent Doub. Jacks. 31.60 
1 Precision C ockaday ( oil „5 50 | 1 Pacent Single Jack 60 to match can be supplied. 
2 Amsco 26 PI. Cond. 4 9 4 
Dial 11.00 2 Amertran Transformers 14.00 
5 Melco Tube Socke ta. a 5.00 2 Amsco Switch Levers .60 Sq 
1 Amsco n Ohm Rheosts at 1 ™ | 3 48. 000 Ohms Lavite Re- The BELL uare Socket 
3 Amsco 20 Ohm Rheostats 3 io sistances . 3 75 One-piece molded bakelite, for base or panel 
2 Amplex Grid Densers.. 2.50 1 00025 Dubi lier. 45 1 1 doubl i i 
1 Durham Var. Grid Leak 75 1 0005 Dubilier - 45 mounting. ts unusual dou e Wipe spring 
1 Amsco 400 Ohm Poten- I Pr. Como Dup. P. P contact makes firm sure contact with tube 
i RE: -mre i n 1 aoon at rongs, even after constant use. Gets the 
cLieV le : , ani () 
GENUINE COMPLETE PARTS : ws listed above for the Improved Cockaday st results from your tubes. 
I daci Re . 3 by Mr. C Bante 855 00 d 
ist price $69.00. SPEC R C — Dealers: 1 
The ahove ports may be bought separate ly Write Jor our cataiogue E If ZOU jobber ose not carry 


BELL Radio Products, write us for circular 


Orders over $5.00 Shipped Prepaid, Money Orders or C. O. D 8 i 
One-tħird must accompany all C. O. D. ordera. Not insured on molded sockets and dials. 
unless insurance charges included 


CARTER | | Bal Manufacturing Co 


Vernier Rheostat 


New original construction. 
Only one hole to drill, mounts like 


a jack. 
Only one control. 
6 ohms. $1.50 No scraping of scratching. 
20 Or 3oohms. Vernier control all the way. 
$1.75 Send for Illustrated Catalog. 


‘arter Radio Co. | 


1807 PEPUBLIC BUILDINGS FY 
CHICAGO 


Please refer to POPULAR RADIO when answering advertisements. 
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“SPIKE” 


The Stations You Receive in a 


Kasper Radio Record Book 


Then you will know where to set the Dials, Switches and Rheostats to bring them 
back. his book is indorsed by thousands ‘of professional Radio Fans in all 
parts arts of the country because it covers everything on the panel. (Copynghted.) Can 

used with any set. Contains up-to-date list of 1,100 Broadcasting Stations, Time 
of Principal Cities and instructions HOW TO RECORD STATIONS. 24 valu- 
able information. No set complete without one. 50c a copy, Postpaid. F 
convenience enclose a $1.00 bill for 2 copies, otherwise send a money order for 1 or more, No checks nor stamps. 


We also furnish Kasper’s “APPLAUSE CARDS” printed on stamped postal cards, 25 mailed anywhere upon receipt of 50c. 


KASPER BROTHERS COMPANY 
317 Lorain Street Bank Bldg., Cleveland, Ohio, U. S. A. 


The TRINITY 


The Trinity Loud 
Speaker is an instru- 
ment that combines 
the best qualities of a 
phonograph repro- 
ducer in combination 
with electro-magnetic 
principles best fitted 
for radio amplification. 

Perſect reproduction of 
all music and speech with- 
out distortion. No storage 
batteries required. The in- 
strument is of a heavy duty 
type and is guaranteed fully 
by the manufacturers. 

For sale by good dealers 

Literature upon request 


TRINITY RADIO CORPORATION 
446'5 Tremont Street, Boston, Mass. 


SOCKET gz. ON 


* 
1 


FLOATS RUBBER 


PATENTS PENDING 


PRowicrs TUBES 


Cushion is moulded of pure gum rubber that absorbs 
all vibrations that would otherwise reach Tube. It 
is not a mere pad or washer. It is held to socket 
separately by 2 small screws and nuts and will fit any 
socket, round or square, for large or small Tubes. 
Just the mounting for portable camp sets and Super- 
heterodyne. 
Price, 35c. Each—3 for $1.00, Post Paid 


At your retail store. If your 
dealer doesn’t have them, 
order direct. 


ILLINOIS RADIO CO. 
Springfield, III. 


NEW MODEL “B” HAMMARLUND 


Patents d d P C d 
— N Grounded-Rotor Precision Condenser 
A Laboratory Product 
PRICES The advanced design re N by the new 
for Model B“ Hammarlund gives every essential 
Panel Mounting the well informed radio builder demands— 
: (1) Lowest loss (too small to avoiding all hand capacity 
£ 8 7" 43 Plate oor Mfd..$7.00 measure i at s. 
5 2 ie i ic ; ; . (5 eavy, large face contact 
á ] 8 23 = 18 . ee (2) . Vernier con 15 gere rotor. 
wo „ (3) Soldered Brass plates : cae © cone bear- 
13 (00025 5.50 to reduce series resist- (7) Be lates for d con- 
Micrometer 3-34” pure Bakelite Dial .75 ance, atraction add Í 
y , 4” pure Bakelite Dial 1.00 (4) Rotor grounded-to-frame efħciency. 
9 At your dealer's otherwise send purchase price and you 


will be supplied postpaid. 
„The Condenser of Super-Qualities.“ 


ITE FOR DESCRIP- HAMMARLUND MFG. CO. 1 NSR 


TIVE CIRCULAR 


Please refer to POPULAR RADIO when answering advertisements. 
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REG. U.S PAT OFF 


Cost 25 to 50% Less 


Recently introduced by The PAN TAS OTE 
Company, Inc. Electrasote has highly de- 
sirable radio electric properties - greater 
volume and surface resistivity than any 
other panel, therefore less surface- leakage 
and power-loss in the set. 


Remember—a good panel deserves proper 
handling: Use a new sharp drill with 
slight pressure. 


All Standard Sizes at good Radio Dealers 
JOBBERS AND DEALERS: 
Write for our interesting proposition. 


M. M. FLERON & Son, Inc. 
Exclusive Sales Agents for Electrasote Radio Panels 
Trenton, New Jersey 


$ 


14” Fibertone, $12.50 


A phone plus a 


FIBERTONE 


makes a beautiful 
musical instrument 


Beautiful Tonal Reproduction 


The reproduction of radio music and speech 
in the home through the Fibertone, is an 
example of the true tonal quality given by 
a horn of fiber. One phone from any go 
head set, when coupled with the Fibertone, 
renders the broadcast program with won- 
derful clearness, free from metallic noises. 
The attractive outward appearance of the 
Fibertone is significant of the inward 
beauty that permits such supremity of re- 
production. 


If your dealer cannot supply you write 
direct. 


FIBER PRODUCTS COMPANY 


34 Orange St. Bloomfield, N. J. 


BEKTONE 


RADIO HORN 


Introducing— 


the Greatest 
Achievement 
of a Broadcast 
Receiver 


= UNIDYNE = 
RECEIVER 


Again the vast resources of United have 
made possible another brilliant triumph 
the “UNIDYNE” RECEIVER. 

We have produced a four-tube radio receiv- 
ing instrument embodying every desirable 
feature: Simple in operation, will not oscillate 
or reradiate, has super selectivity, receiving 
efficiency and purity of tone. 

There are but two tuning dials which, with 
surprising sharpness, cover the entire range of 
broadcasting wavelengths. No need to wait 
until a local “silent night” to enjoy programs 
from distant stations. 

The United “UNIDYNE” will equal the 
performance of any five-tube set. It will 
always bring in stations at the same recorded 
setting ot the two dials. 

The United “UNIDYNE” Receiver will 
make readily available to you everything 
necessary to the fullest enjoyment of all there 
is in Radio. 

The pleasing design of the cabinet, either 


solid mahogany or walnut, and its beautiful 


finish make it an ornament to any home. 
Ask a United dealer to demonstrate the 
“UNIDYNE” orwrite us for literature and prices. 


Distributors will find aninteresting proposition 
awaiting them. 


UNITED MFG. & DISTG CO. 
9705 Cottage Grove Ave. 
Chicago, III. 


Please refer to POPULAR RADIO when answering advertisements. 


“There’s that Station” 


“I have just tuned in on my 
Accur-tune-equipped set, and with 
the ease of an amateur. For hours 
I’ve worked over that station with 
the old fashioned dials, and even 
vernier plate condensers. Now, 
with the slightest twist of the knob 
I pull in stations I never heard of. 


“The Accuratune is not a mere 
dial but an actual Micrometer Con- 
trol more efficient than vernier con- 
densers or any tuning device, and 
far more simple to operate.” 


Designed for either coarse or pre- 
cise tuning and to fit all standard 
condenser shafts. Price $3.50, 


The Mydar Radio Company 


9-B Campbell Street :: Newark, N. J. 


Radio Ltd., Montreal, Canada 
Canadian Representatives 


For the Phonograph 


The Accuratune Phonograph Attachment 
is applied instantly to the reproducing 
erm and converts your phonograph into 
a loud speaker. Permits the whole family 
to enjoy broadcast music. 


$10.00 


The Best in Radio Equipment 


A CCURATUNE 


MICROMETER CONTROLS 


A 2c Stamp 
Brings this Loop on Trial 


OMPARE reception on your present 
aerial with reception on this new IM- 
PROVED Loop—at our expense! Put 
our claims of selectivity, directional capac- 
ity and sensitivity to the test, on your set. in 
your own home. 10 days in which to make 
every conceivable experiment. 10 days 
to find out all about this loop before you 
buy it. Unless it entirely sat- 
ishes, you may return it or have 
your money promptly refunded. 
Select your type and send C. O. 
D. order NOW! 


A-737 (300-700 meters) 6 ine 


— “ GO Oi—— m —I[w M 5 


n The Copper Giant A Battery 
. For UV199 and WD11 tubes 


FIVE TIMES THE LIFE OF A DRY CELL 
No deterioration when idle 


At your dealer’s or postpaid for $1.35 each. 
Renewals 50 cents each. Write for circular 


THE COPPER GIANT BATTERY CO., Landsdowne, Pa. 


LOUD SPEAKING 
CRYSTAL SET 


Stations brought in Tn Ne over 1000 miles and music beard 
all over the room A oo our present crystal set with 
the STEINMETZ AMPLIFYER. Get our complete catalog. 


STEINMETZ WIRELESS MFG. CO. 


5703 Penn Ave., Pittsburg, Pa. 
to hear programs from 


YOU stations 400 to 1000 
DON’T NEED Miles Away. I can show 
TURES 


Dollar. a self- ad- 
dressed envelope for 8 oe tmy set. 
LEON 


540 So. Volutsia, 


Use — 


BES hita, Kansas 


Price 75" 


oE [DURHAM] = => 
Variable Grid Leak 


At dealers, or post 


paid 
Durham & Co., 1936 Market St., Phila. 


Please refer to POPULAR RADIO when answering advertisements. 


The Best in Radio Equipment 101 


KING QUALITY 


RADIO APPARATUS 


Genuine 
Bakelite 
Knob and Base 


Detector 
Vernier 
Rheostat 


THE KING QUALITY LINE COMPRISES: 


Adapters Dials Rheostats 

Bakelite Knobs Inductance- Switch Levers 
Binding Posts Switches Vacuum Tube- 
Contact Points Panel Mountings Sockets 


RADIO DIVISION 
KING SEWING MACHINE CO. 
BUFFALO NEW YORK 


DIAMOND 


WEAVE 


INDUCTANCE 
COILS 


VARIOMETER and 
VARIOCOUPLER 


Variometer  - $4.50 
Variocoupler- - $4.50 


THE F. W. SICKLES CO. 
Successors to 
RADIO MANUFACTURING CO. 
Dept. B. 337 WORTHINGTON ST., SPRINGFIELD, MASS. 


2 
as 


2 
Ye 


De Luxe Dials 


The artistic qualities of Na-ald De 
Luxe dials eet dae thes? diils 
as truly beautif They add to 
the appearance of any set in which 
they are used. 

Na-ald Dils have a high gloss 
finish. They are moulded of 
genuine Bakelite and have pat- 
ented construction. Dials are 
matched and made in 27, 3”, and 
3%” sizes. 


Alden Manufacturing Company 

Largest makers of Radio sockets 
and dials in the world 

Dept. C 52 Willow St. 
pringfield, Mass. 
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No. 3003—4 
3 Inch 
35c, 3 for $1.00 


SANA 


HAMROC 


( FOR SELECTIVE TUNING 9 
SHAMROCK 


TUNED RADIO FREQUENCY KIT 


—— — — — — — — 
— — — 


sok 


PAAMEOCE MANUFACTURING OD 214 TTT MARSET ST. MEWARA N) 


to Havana 


Wit the new Shamrock Kit you can 
build a set that pulls in stations 3000 
miles away. You can get distant stations 
while the local stations are going full blast— 
due to the wonderful selective capacity of 
sets built with this kit. The kit is equipped 
with two wonder working Shamrock balan- 
cing condensers—also three Shamrock air 
core transformers mounted and properly bal- 
anced on U. S. Tool condensers—made ex- 
pressly for Shamrock. 


Inspect this kit at your dealer’s today. You will 
be impressed by the high quality and finish of each 
instrument in it. If your dealer hasn't the kit in 


stock, send us the coupon below. 


SHAMROC 


MANUFACTURING COMPANY 
Dept. 90, Market St., Newark, N. J. 


meen m CLIP THIS COUPONe - 


SHAMROCK MFG. CO., 
Dept. 90, Market St., Newark, N. J. 


i 
i Gentlemen: 

i Send me information on your Shamrock Kit. 
l 

ö 


Name 2525255 „„ „„„%„%„„%„%„ „ „ „„ „ „ „ „„ „„ „ „„ „„ „„ SN) „ „% „% „„ „% „„ „% „„ «„ „6„% 


Adlara a ß ²˙— ads „5 „„ „ „„ „4„%b%⁵eb 


L Deler e NiE V..] ] ĩ² aaa a aN a a 


N TANK 


Please refer to POPULAR Ranio when answering advertisements. 
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The Best in Radio Equipment 


Your Choice! 
—for Only 35 Cents in Stamps! 


Hundreds of reliable hook-ups and circuit diagrams— 
practical hints and handy knacks—moneyssaving tips and 
pointers on how to make and improve your own sets. Take 
your pick of all this authoritative information on radio! 


| you haven’t realized what a tremen- 
dous amount of information is available in the 


back issues of PorULAR RADIO. 


number was published, May, 1922, literally hun- 
dreds of requests have come to us for these valuable 
back issues of PopuLarR RADIO which contain so 
many practical hints and worth-while suggestions. 


There are still a few copies left of many of these 
back issues. While they last you can take your pick 


May, 1922 


—-Harnessing waves to wire. 

How to tune a Regenerating Recelver. 
Symbols that help in reading diagrams. 
—How to make soldered connecttons. 
—How Radio waves are sent and received. 


June, 1922 


—Wireless that we can see. 

—Cap we talk to the dead by Radio? 
—How electricity is generated. 

— Tones that do and don't broadcast. 
—How to make a simple tube Receiving Set. 


July, 1922 


—Steinmetz on ether waves. 

—How to learn the code. 

How to make a two-circulit Recelving Set. 

--How high frequency currents are gener- 
ated. 

—Pointers for preventing Interference. 

—How to make a louse-coupler coll. 


August, 1922 


How machines are controlled by Radio. 
—How Radio circuits are coupled and tuned. 
— What call letters” mean. 

—How to make a variable condenser. 


September, 1922 


—How to bulid the Armstrong Circuit 
Receiver. 

A resonance wave coil far reducing static. 

—How to make a rotary plate condenser. 

— The simpiest receiving antenna. 


October, 1922 


—How to make a spider-web tuner. 

—How to make your own grid condenser. 

—Don'ts for Radio fans. 

—Huw to use a Regenerative Set as a 
transmitter. 

—How to restore worn-out crystals, 


November, 1922 


—Sir Oliver Lodge on ether waves. 

—lHow to add a Vacuum Tube to your 
crystal vet. 

—The most popular transmitting aerial. 

How to make a novel variocoupler. 


Since the first 


you. 


issue. 


December, 1922 


January, 1923 


(Out of stock. A Reprint of Mr. Cockadaxy's 
article describing the DX Regenerative 
Receiver may be had for 22 cents.) 


February, 1923 
March, 1923 


April, 1923 


— Regeneration without Radiation. 

—How to make a simple single tube Re- 
ceiving Set. 

—Circult diagram of the Cockaday DX-3 
Circult Tuner, with instructions on how 
to add three stages of radio frequency. 


May, 1923 


(Out of stock. A full description, however, 
of Mr. Cockaday’s original 4-Circult) Tuner 
will he found In POPULAR RADTO’S handbook, 
“How to Build Your Radio Receiver,” ad- 
vertised on page 108.) 


June, 1923 


— How the microphone transmitter works. 
—Hew to build a good single tube receiver. 
—liow to make a crystal detector stand. 


July, 1923 


—The ratio in size between your antenna 
and your coll. 

—Useful facts about booed Aid 

ao to make a dry-cell tube Regenerative 
set 


(Out of stock.) 


(Out of stock) 


(Out of stock.) 


low to keep up your storage battery. 
August, 1923 


(Out of stock. A full description, however 
of the Tuned Radio . Receiver will 
be found in PopuLAR Ramo's handbook,” 
“How to Buld Your Radio Receiver.“ 
advertised on page 108.) 


September, 1923 


—How to get a radio license. 

—How weak signals are regenerated. 
—llow to make a battery charging rectifier. 
—How to build the Haynes DX receiver. 


of them at only 35 cents each, to cover cost and 
mailing. Here’s your opportunity to complete your 
files of PoPULAR RADIO and to add to your store 
of information on just the subjects which interest 


Glance over this partial list of contents of each 
Then tell us which ones you want, enclosing 
stamps, check or money order to cover your re- 
quirements. Our stock is getting very low, so don’t 
delay taking advantage of this offer! 


October, 1923 


—Practical hints for Col! Calewatione. 
—How to make a Twi-stase Audio frequen- 


Y Ampliner. 

— T en good rutes for Broadcast Listeners. 

goo to make a simple Houueycomb Re 
celver. 


November, 1923 


—The 100 Best Hook-ups (Part 1) 

—Receiving without Antennas. 

—How to build the New Regenerative 
Super-heterodyne Receiver (Part 1) 

—How to build a combination Sbort and 
Long-wave Receiver. 


December, 1923 


—How to Sclect your Radio Parta. 

—The 100 Best Hook-Ups (Part 2). 

— How to Read a Diagram (Part 1). 

How to Build aneMcent Crystal Reeetver. 

—How to Bulld the Super-hbeterodype Re 
ceiver (Part 2). 


January, 1924 


—How to build the “Improved” Corksday 
4-Circult Tuner. 

—The 100 Best Hook-upe (Part 3.) 

— How to Read a Hlagram (Part 2 

— List af U. S. Broadcasting Stations. 

—How to build the coupler, oscillator couper 
and r. f. trausformers for the Super 
heterodyne. 


February, 1924 


—How to add “Push and Pull” amplification 
10 the original 3 tube Cockaday 4-circuit 
uner. 

— The original 4-Circult Tuner as a Port- 
able Set with Loop. 

— The 100 Best Hook-ups (Part 4.) 

— How to bulld a 3-tube Reflex. Receiver 
(Part 1.) 


March, 1924 


Hoffman Transformer Measurement Chart. 
—The 100 Best Hook-ups (Part 5) 

—How to Build an Amateur Transmitter. 
—A 3-tube Refiex Receiver (Part 2). 


April, 1924 

—How to Build a Stmplifed Neutrodyve 
Receiver. 

— The 100 Best Hook-ups (Part 6). 


—How NOT to Tune the Si Cireui: 
Receiver. 


A Novel Substitute for B“ Batteries. 


POPULAR RADIO, Inc. 


627 West 43d Street 


Dept. 58 


New York City 


Please refer to POPULAR RADIO when answering advertisements. 
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FAHNESTOCK’S 


RADIO PRODUCTS 


15 1000 G 


Fornu Speaker 


To hear a radio concert repro- 
duced by Morrison creates an 
instant desire to own one of 
these faithful Loud Speaking 
Units. For it seems like magic 
to hear so truly the singing 
quartet and the sweet-toned 
violin. Even with full volume 
no harshness nor vibration 
creeps in. 


The Antenna Connector 


Snap larger connector over Antenna Wire; Insert Lead-in 
Wire into smaller clip and a perfect connection is the result. 


Peres 
EAC N D 


Improved 
Ground Clamp 
Equipped with Fahnestock 
Patent Wire Connectors 

Easily Attached. 

Then too Morrison is adjustable 
— turn a little dial and regulate 
the volume to your taste. It 
isn’t surprising that once you 
own a Morrison you cannot be 
satished with less. Distant sta- 
tions are unbelievably loud and 
clear and you can soften the 
tone if you wish. 


No Soldering—For Radio Use Only. 


Our name is stamped on all our products. None 
genuine without it. 
At Your Dealers 


FAHNESTOCK ELEC. CO. 


Long Island City, New York 


Every Morrison carries a 
„money-back“ guarantee. 


Handsomely Nickel Plated 


$10- 


Complete with 5 foot cord 


B-METAL 
LOUD TALKING CRYSTAL 


Sold only by reliable dealers 

and at full price. 2 
Ihe Premier 8 of the 

Radio world toda 

Ideal for REFL or CRYSTAL 
sets. 

Order if possible from your 
dealer. If he does not have it send 
to us for one—price 50 cents post 


Free two color catalog on request 


New Jobbers and Distributors plan 
now ready 
B-METAL REFINING COMPANY % 
525 Woodward Ave. Suite 12 
DETROIT, MICH. 


JOBBERS—DEALERS 


The market on Morrison is 
active. Our merehandis- 
ing plan will interest you. 
Write immediately for de- 
tails and discounts. 


GENUINE 


B METAL 


Chicago Branc hIS West Jachson B 
New York Branch 222 Fulton Street 


Morrison Laboratories, Inc. 
345 East Jefferson Ave., Detroit, Mich. 


eee 


Please refer to POPULAR RADIO when answering advertisements. 
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UDIPHONE 


HE Audiphone began be- 
yond the limits of the aver- 
age “loud speaker.” Radio 
acoustic engineers and 
phonograph craftsmen coor- 
dinated the tone principles 
of the finest phonographs 


ART MODEL 


Beautiful An- with those of radio. The re- 
tique Bronze e TENTAT 

Finish. 3 sult is a NEW naturalness. 
No extra bat- Sensitive enough to perfectly 


Complete, with 
connecting 
cord. 


30 


14 Inch Horn 
$5 additional 


amplify the weaker signals, 
and flexible enough to repro- 
duce on a neutrodyne, super- 
heterodyne or other multiple 
sets without rattle or chatter. 
Satisfaction or your money 
refunded. At most good 
dealers, or you can order 
direct, giving your dealer’s 
name. 


Write for Illustrated Booklet 


o 


Note the similarity of construc- 
tion between the phonograph re- 
producer (illustrated in the 
upper panel) and the reproducer 
of the O'Neil AUDIPHONE (be- 
low): both have a mica dia- 
phragm set in a sound-box 
chamber actuated by an elbow 
stylus bar. 


714 Palisade Avenue 
West New York, New Jersey 


The Best in Radio Equipment 
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TRAP OUT THE INTERFERENCES 


Selectivity which is € 
ity to cut out interference—is the dom- 
inating difference between the en 
pensive sets and the modera : 
ones. Why pay $50.00 to $200 OO extra 
for increased selectivity, when for $8.50 
rou can get a FERBEND WAVE 
RAP which will absolutely cut out 
interfering station, nomatter how 
how close by or how troublesome. 


Add a Ferbend Wave 
Trap to Your Set 


PNN 
OM| 


VI | You will find it a valuable additioa. 
It is designed and manufactured com- 

b plete by us, after years of careful exper- 
imitations hastily assembled from ordi- 

nary parts. The price is $8.50. Ship- 

| ment is made 5 O. D. plus 

y! a few cents posta Í you prefer, 

with order 


imenting. It is not to be confused with 
ad can send cash in i 


* will ship postage prepaid. Send us your 
| yt DK | order OAY. us 
lisi FERBEND 
| ELECTRIC 
COMPANY 
We guara — 21 E. South Water t. 
ioe. Ghee Descriptice Foldet 
properly = 
agrios re- FERBEND 
interfering ave JAA 


station. 


z P ma 


RADIO PIN-MAP 


of United States, Canada and West Indies with indexed 
booklet Broadcasting guide. 


Spot Stations You Hear with Colored Map Pins 
Map size, 22x14 in., mounted on map-pin board. Shows all 
broadcasting cities, distance scale, relay and time divisions. 
Guide gives all call signals, locations, stations, wave 
ete. rice complete, 85c. Map-pins, 10c per doz. 
Above booklet with folded paper map, 35c. At your dealer or 


“AMERICAN MAP CO. 


MAP MAKERS : s 
Maps of Every Description 

7 WEST 42nd ST. Dept. L. NEW YORK 

Dealers and Representatives wanted 


SUPERHETEROD 


YNE 
that gets results 


Here is one Superheterodyne that is not a “fliver.” 
Successful in transatlantic test. Operates on loop 
only. All complications removed without impair- 
ing its efficiency. Low in cost. high in performance. 
Acquaint yourself with the details of this real re- 
ceiver. Biue prints and data mailed post paid for 


50c. 


Jobbers and Dealers correspondence invited 


RADIO INSTRUMENTS CO. 


I7 N. WABASH AVE. CHICAGO-US.A 


Use INDIVIDUAL Call Cards and Radiograms 
with YOUR OWN 
and Station 
ARRL Emblem Added if Requested 
MONEY REFUNDED if Not Satished 

Erte etl 


. 
Send order with check or money order Today = Ow. 
RADIO PRINTERS, Dept. 35 Mendota, Illinois 


Please refer to PopULAR RADIO when answering advertisements. 
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ADD SELECTIVITY 


to your Present Set 
1 with a 


== CONTROL-0O-METER 


®t You don’t need a new set to, hear radio programs 
one at a time. Add a Malone-Lemmon Control-O- 
Meter to your present set and you immediately add 
the power of 5 Selectivity which vill allow 
you to hear any station within the range of your set 
without interference from another. 
The Malone-Lemmon Control O-Meter works equally well with 
any type of set regardless of your location or antenna. 


Send for literature describing the Control-O-Meter and other 
Malone-Lemmon Products. 


Matone-LemMMon Propucts 


Made by STEPHENSON LABORATORIES 


342 MADISON AVENUE 
NEW YORK CITY 


The Control-O-Meter 
is available from good 
dealers in most sections 
of the country—if, how- 
ever, you have any dif- 
ficulty in securing one, 
we will ship direct, post- 
paid on receipt of 
price—$12.50. 


“EZTOON” 


(Easy Tune) 


Radio Dial 


is two dials in 
one with a 40 to 
1 ratio. 

“EZTOON” dials 


make »sible ver- 


They’re Perfect! 


EVERY condenser bearing the 
United Scientific Laboratory l A 
stamp is a precision product! Bake- ; nier adjustment of 
lite ends! Pure Aluminum Plates. vario-coupler, vario- 
Accurate spacing! Extra rugged bear- meter rheostat, 


ings. A condenser that has such low potentiometer, or tickler, 
losses it will double the efficiency of | 


your set. 
Vern. Plain 
Plates List List App. Cap. | 
13 $4.50 $2.10 .00025 
17 4.60 2.20 -00035) 
23 5.09 2.49 0005 
43 5.60 3.10 .001 


At your dealer or direct on 
receipt of purchase price. 


UNITED SCIENTIFIC 
LABRATORY 


well as saving the expense cf 
a second sect of adjustable 
plates on condensers. 


The “EZTOON” gives unusual 
close tuning 30 essential in 
Heterodyne, Acmedyne, Neu- 
trodyne and tuned radio fre- 
quency circuits. 


No panel holes to drill. Just 

take off old dial, slip on 

“EZTOON” dial and tighten 

set screw. 

Sold under positive money-back 

guarantee. 

Ask your dealer. If he cannot 

supply you, we ship parcel 
st 3” dial, $2.00; 4” dial, $2.25. 
obbers — Dealers — Manufac- 


With 
“EZTOON” 


(kasy Tune) 
RADIO DIAL 
You Can 


bring in stations that here 
toore you have passed up 
as imposible, 

Get and hold stations. 

Use it oh any and all 
types of receiving sets to 
abtan vernier adjustment 
unobtainable before. 

lune in DX «tations 
you never hear! before. 

Obtain vermer adjust- 
ment of all tuning instru- 

ments within your set. 


turers: Write for discounts. * 


BUTLER MANUFACTURING CO. 


3236 W. Washington St., Indianapolis, Ind. 


£ Please refer to PopULAR RADIO when answering advertisements. 
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100% EFFICIENCY 


GUARANTEED IN USING THE 


Eastern Coupler 
FOR SUPERDYNE CIRCUIT 


Most improved design and finest work- 
manship. 

Wound with double silk wire on genuine 
Bakelite Tubing. 

Picture hook-up and material list free with 
each coupler. Price, $6.00. 


Eastern Coil Sets 


FoR COCKADAY CIRCUIT 


are the Standard, and in 
Universal use due to their 
Proved Efficiency in this 
wonder circuit. 


Made as per specifications 
of Mr. Cockaday, ‘‘D’’ Coil 
bank-wound. 

Complete assembled set of B 
Cand D Coile on GENUINE 
BAKELITE TUBING, wound 
went Ne ee double sitk $4 25 


251775 


48,000 ohm Price $1.50 


These resistances control the tone of the Cockaday Cir- 
cult and eliminate all transformer distortion; modulating 
the tone after the fashion of the best of phonographs. 


Mail Orders Filled. Dealers Communicate. 


EASTERN RADIO MFG. CO. 


22 Warren Street Dept. P. R. 


ampbel RADIO CABINETS 


Made of extra dry high-grade lumber, 
in solid Mahogany or Walnut, also, Ma- 
horany or Walnut high plano rubbed or 


bright finishes. 


NEW YORK, N. Y. 


The Best in Radio Equipment 


* a 
a ees — -n'a A P 
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Radio Products are built by engineers whe 

actually Know Radio. They are mechanically 

perfect, scientifically accurate and built for unusual 

durability. 

Perfect Contact Vernier 
Rheostat 

For fine filament control 2 


tubes and superfine tunin 
the Regal Vernier stan 


alone. othing just like it aa 
the market. 
Complete with 


Fifteen Taps But Only 
bes Resid Hole 
ulred! 
A 15 Point “Switch complete in 
one unit. No more messy solder- 
ing. No more drilling ssi ser 


No more chippad 
Complete with rd a 
Knob and Dial. 

No. 162. 29 26606 „ . $1.50 


Type 


Broadcast Tested High 
Qu uality Audio 
ransformer 
For clearness of tone amplifica- 
tion of voice and music from 
nearby and distant broadcast- 
ing stations, Regals are un- 
equaled by any Transformers 
on the market. 
344 tol Ratio......... $4.25 
5 tol Ratio 4. 


At all good 


descriptiv 
AMERICAN SPECIALTY "CO. 
Bridgeport, Connecticut, U.S.A. 


AMPLION 


The World’s Standard Loud Speaker 


(set up or knocked down 
„from the lumber to you’ 


Walnut or 
Mahogany 


Genuine 
Walnut or 


WILL NOT WARP OR CRACK 


PRICES 


Cash with order, prepald east of Mis- 


souri River, west add 15 cents to quoted 


price. 


Send Post Office Money or Express 
Order or Bank Draft. 


Manufacturers’ and Distributore’ inquiries solicited 


THE PERKINS-CAMPBELL CO. 


410-440 New St., Cincinnati, O. 


Campbell Radio Cabinets, designed 

3 expert Cabinet Makers, are made 

lutely accurate in size, and will fit 
standard panels perfectly. 


Please refer to POPULAR RADIO when answering advertisements. 


SPECIAL SIZES TO ORDER 
We make a specialty of cabinets for 
Cockaday hook-ups.” Price of ca 
inet for new 1924 circuit $8.89. 


Cd 


2 


Mahogany 
$2 


(Established 1879) 
Reference Dun or Bradstreet’s 
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DISTANCE! 


Authorized Cockaday Coil 


Gets distant stations easily and clearly. Hun- 
dreds have subatituted this quality coil for those 
of inferior make, and are amazed at the proved 
reception, . and general Dx results. 


Wilmerding, Pa., ayn: 
tine in Los Angeles on three 
pat since installing your coils 

the de tector alone, a distance 
of 2300 miles, aad. much clearer.” 


The . Cockaday Coil is made in strict 
accordance with specifications of Seem 
Cockaday, inventor of ae 


Circuit Tuner. Wound har which 

A inch os. selecti with No. 18 Di Nou ioe wire yni 
selectivity, ater volume, sharp t 

and maxi A uaranteed. 


At your a ers, ot 5 . purchase price 
and you will be supplied postpaid. 


PRECISION COIL CO., Inc. 
209-B Centre St., New York 


This may be the trouble 


| with YOUR set— 
| You can probably change 


| your grid leak for higher 
Detecting Efficiency 


The highest efficiency can 
only be obta.ned by chang.ng 
resistor and condenser 


Can You Do This? 


RESISTOR 


i THE DAVEN COMBINED RESISTOR- 
CON DENSER MOUNTING DOES BOTH 


If your dealer cannot supply you 
write 


Daven RadioCompany 


Radio &/ Audio Frequency 


TRANSFORMERS 


“The Heart ofa 
Good Receiner” 


QUAL to the widest range of recep- 
tion requirements. Marle Trans- 
formers amplify the weakest 

broadcasting, over frequencies all the way 
up to 3500 cycles without variation. 
Perfect tone quality. Utter absence of 
howling or distortion. To get the most out 
of radio—use Marle Transformers. 


Specially adapted to the latest circuits, the 
SUPERDYNE, SUPERHETERODYNE, 
FOUR-CIRCUIT TUNER, NEUTRO- 
DYNE, INVERSE DUPLEX and any 
circuit that makes high requirements of 
a transformer. 


Type A4 Type A6 Audio F 
Ratio 334 to1 Ratio 5 to 1 
$3.75 $4.25 


MARLE 


Engineering 


Please refer to POPLAR RADIO when answering advertisements. 
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Last Chance to Get This 
Big Book FREE 


—but free distribution 
will be limited to stock 
on hand! 


Te Popular Radio Handbook has been the sensation 
o 


Oe 


f the season. Eager fans exhausted the first edition 
almost before it was off the presses. 

This is a signal tribute to Kendall Banning and Lawrence 
M. Cockaday. It demonstrates that you will find in ther 
contributions diagrams and instructions so clear and concise 
that with or without previous technical knowledge or training 
you can build a radio receiving set that will operate beyond 
your expectations. 

How to Build Your Radio Receiver” gives complete speci- 
fications for the construction of seven separate and distinct 
receiving sets covering the most remarkable range and vane- 


PAGES 
Size 734x111, 


inches 


Edited by 


Kendall Banning and 


L. M. Cockaday 


—How to build a Crystal Set. 


How to build the Haynes Single Tube 
Receiver. 


—How to build a Two-Stage Audio- 
Frequency Amplifier. 


—How to build the Original Cockaday 
4-Circuit Tuner. 

—How to build a 5-Tube Tuned Radio- 
Frequency Receiver. 


—How to build the 5-Tube Improved“ 
Cockaday 4-Circuit Tuner. 


—How to build the Regenerative Super- 
heterodyne Receiver. 


—How to add Push and Pull“ Ampli- 
fication to the Original Cockaday 4- 
Circuit Tuner. 


—How to read a Diagram. 


—How to put up an Outdoor Receiving 
Antenna. 


—List of U. S. Broadcasting Stations of 
50-watt Power and up. 


—Ten good Rules for Broadcast Lis- 
teners. 


—Practical Pointers for Getting Best 
Results. 


ty of circuits, from the most modern simple crystal set to the 
famous Super-heterodyne. 

All working details are given—the list of parts required and 
their approximate cost; complete hook-ups and circuit dia- 
grams and how to read them; illustrations making all points 
clear, and simple instructions on how to assemble, mount, 
wire and operate each set. 


Scores of Helpful Hints 


In this new book edited by Mr. Banning and Mr. Cockaday, 
you will also find scores of valuable suggestions about aerials, 
how to select your parts, how to install your set. tips on tuning 
and how to learn the code. 

In all, a book you will not want to be without—one that will 
be worth many dollars to you. Vet, if you act at once, it will 
cost you not a penny. We will send you a copy of this valu- 
able handbook absolutely free with a year’s subscription to 
POPULAR RADIO. 

The demand for the first edition encouraged us to print 3 
much larger second edition. But it is evident that we were 
too conservative. Soon the second edition wil! be exhausted 
and when it is gone we positively cannot fill any more orders 
for a free copy with your annual subscription. 

So if you would avoid disappointment, fill out the Coupon 
printed on the opposite page for your convenience and mail 
it at once. It will bring by return post this big 100 page cloth 
bound volume of practical information that you require 
Our unconditional money back guarantee protects you fully, 
so act quickly. 


Please refer to POPULAR RADIO when answering advertisements. 
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Far Superior to anything thus far 
attempted—says Waldemar Kaempffert 


ACH of the sets described in POPULAR RADIO’S new 

handbook has been selected as the most ideal of its kind 
—for distance, selectivity, tone, volume, simplicity of con- 
struction, ease in tuning, reliability and general all-around 
: satisfaction. 


yr will find sets employing both crystal and vacuum tube 
detection, with regenerative amplification, audio-fre- 
quency amplification, “push and pull’? power amplification, 


What Readers Say 


“How to Build Your Radio Recelver,’ ie 


radio-frequency, compensated radio-frequency and inter me- one of the most complete books of its kind I 
r j a 11621 1 ave ever seen. ish that the 
diate wave radio-frequency amplification. ve come to my notice . 
z - a t s this one.” 

You have your choice of crystal, one-tube, three tube, five commen a a Gun, adig idia 
tube, six-tube or eight-tube sets—as broad a selection as could New York Evening World. 
be desired, all clearly illustrated, diagrammed and described rf E E A E T 
ın the simplest possible terms. compiled a book which deserves to rank high 

i š . in the estimation of amateur set builders. 

And best of all, if you act quickly, this remarkable hand- The typography da excell ty „ 
book will come to you FREE with your year's subscription to TCC 
PoruTAR RaDio at the mere price of the magazine alone C Poe EAO DDA 
only $3.00. WALDEMAR KAREMPFFRRT, 


Formerly Editor of “Scientific American” and 
Popular Science Monthly." 


Money Back Guarantee “Any radio bookshelf has a decided place 


for your new contribution of HOW articles in 


book form.” 
_If you are not more than satisfied with this great bargain, VVV 

simply notify us within 10 days and your money will be re— 
funded without question, Just fill out the handy coupon be- i Eia mil Pihew that any bok pna 
' i ` PUL DIO put out be but 
low. A FREE copy of How to Build Your Radio Receiver i had no idea that 1 would receive such a bi 
will be sent you, postave prepaid, at once. Your yearly sub- and truly valuable book as IIO to Buil 
7 8 E, A Your Radio Receiver.” A whole year of 
scription to POPULAR RADIO will also be entered at once. Porputak RaDio, with this wonderful book 


free, is the biggest $3 value I’ve ever had.” 
Customer No. 7347. 


| P [ | A R RADIO In “In one evening I built a set following the 
9 C. easy instructions in your book, and my 


friends are all jealous of me now.’ 


627 West 43d Street 22 New York City CUSTOMER No. 4260. 


ere — — —— — — — O G G GEE — — — — EE GE EEE EE GS, — Ge Ge eG Ge) eee eee 


Mail this Coupon Today for a Free Copy 


Popul aN RADIO. Dept. 55, 

627 West 43d Street, New Vork City. 
Please send me, postage prepaid, a FREE copy of Popuar Rapto's new handbook, “How to Build 
Your Radio Receiver. edited by Kendall Banning and L. M. Cockaday. I enclose $3 for a year’s 
subscription to POFULAk Rapto which entitles me to this big cloth-bound book (size 734 x 1144 
inches) absolutely free of charge. If not fully satisfied I will return the book within 10 days and 
you will cancel my subscription, refunding my $3 without question. 


Please mark here 


—— GEES — CE ⁰ en ee ee D 


e REY E EEE OPM am ER Cer ER Ors RED aN a oesees8ee 6 „ „ „„ „ eee E „„ „ %» * ee „ e 

NA oa Indicate by a circle whether 
your aan ig new (N), 

renewal (R), or an extension 

STREET & INO) sc coe ea E E E DY Aaa ae ose © Wee Ow K A 92 present subscription 
(E). 

CITY & STATE.....aaess..e 2 2 2 „ „„ „ 0 esst „ „ „6 t.e 6 „ 6 % %% „%/f: % % „%% „% „„ „ „6 „ „ ese „ 6 „„ „„ ven N R E 

(No extra for Canada. Foreign countries 50 cents postaee extra). 


j Pleuse refer to POPULAR RADIO when answering advertisements. 
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View of one production line in Bradicystat 
enembling department. The conveyor as 
sembly process was 2 to keep up 
with the encreanng demand for Bradicystats 
and Bredicyleaks. See explanation below 


O 


FOR over twenty years the Allen-Bradley Co. has 
made graphite disc rheostats for battery chargers 
and motor starters. The experience gained during 
these twenty years is embodied in the most perfect 
filament rheostat used in radio, the Bradleystat. 


Today, the Universal Bradleystat, with its two col- 
umns of graphite discs under adjustable pressure, 
provides unequaled control for radio tubes. Its con- 
trol is absolutely noiseless, stepless and of exceedingly 
vide range. 

Bradleystats are assembled by the most modern 
methods and tested rigidly before they are shipped. 


is ma 


The Best in Radio Equipment 


The illustration above depicts the assembly process 
that guarantees a uniform product for the radio fan. 


3— Threading terminals ge 


4— Inserting terminal 9—Six testing machines 
screws . 

$—Disc-filling hi 1 Conveying Bradleystats 

6— Inserting pressure i} Inepecune Bradleystats 
springs 12—Packing Beadleystats 


Bradleyleaks follow the same process, except for the 
use of different discs and the installation of condensers. 


Co. 


For Sale at Ali Dealers 


Install Bradleystats on radio set, s 8 

eps agian the f 3 Fee Electric Controlling Apparatus BRADLEYSTAT. . . . $1.85 

obtainable. Try one, and experience BRADLEYLEAK. ... 183 

new delights in radio reception. 276 Greenĥeld MILWAUKEE, CONDENSER (.00023 mf). 33 
Avenue Wisconsin 


— 


THE ALLEN-BRADLEY CO. HAS BUILT GRAPHITE DISC RHEOSTATS FOR OVER TWENTY 


Please refer to POPULAR RaDIO when answering advertisements. 


PRESS OF WILLIAM GREEN, NEW 


| 


TELE 


means distance 


DYNE 


means power 


| TELEDYQIE 


a 


E Vital Improvements 


in Radi 


Dr. Cutting and Mr. Washington have struck at the very heart 
of the radio problem in the development of the TELEDYNE 
—1924’s greatest set. 


1. TELEDYNE is super-sensitive, catching and developing the weakest 
signals. 

2. Extremely selective—TELEDYNE tunes local stations out. 

3. Greater volume - a real LOUD-speaker set. 

4. NO radiation - no regeneration howls on the air. 

5. Easy to pick up new stations - no need for a “log.” 


Four tubes do the work of five, saving tubes and batteries. 


Price, complete with all tubes and batteries, con- $190 


tained in cabinet s s o o’ 


See the Console Model, complete with Loud-speaker. 
Ask a CAW Dealer to demonstrate 


The Cutting and Washington Radio Corp., Kasota Bldg., Minneapolis, Minn. 


Standard of Excellence in Radio Since 1914 
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Distance — Tone — Selectivity 


All the true pleasure of radio 
depends on precise control 


: 5) ¢ Edited by KENDALL BANNING 


9 24 


\f 
| W/ A Wit Wy 
x be 8 2 


to Make a Regenerative 
ICAST 7 eon tar 
e benin door Antenna 


&njoy Radio Mis Summer. 


You can get good programs the year round wich 
a good receiver — the C&W TELEDYNE. 


Dr. Cutting and Mr. Washington have given you 
5 vital improvements—greater sensitivity, greater 
volume, sharper selection, longer range — WITH- 
OUT COMPLICATED, HARD-TO-TUNE 
APPARATUS. 


TELEDYNE is as easily operated — as certain to 
give you your station as the “old reliable” regen- 
: erative sets. No need to “log” stations. Hunt 
sand the air at will. A step ahead of neutrodyne. 

naton 


Ask for a demonstration 
at nearest C&W Dealers 


THE CUTTING & WASHINGTON RADIO CORP. 
Minneapolis, Minn. 


The new Cutting Washington 


TELE means distance-DY¥ NE means power 


— 
Radio Reception 


mom perfect this Summer 


Tremendous improvements in sending and receiving 
combine with better programs to provide 


the best of radio fun. 


This is indeed a radio summer! The vital interest of the presiden- 
tial campaign—waged right in your own home. The glorious and 
inspiring church services. The important sporting events, market 
reports, home hints, intensely interesting talks, gay music—all 
these diversions are brought directly to you. 


@C. Brandes, Inc., 1924 


Why Sending 
Is Better 


Last summer many high 
power broadcasting sta- 
tions operated on a 
single wave length. This 
summer they are spread 
over a wave band. You 
may choose at your will. 
Sending stations have 
greatly increased their 
power and are spreading 
their programs over 
many more miles. 
Broadcasting from inter- 
connected stations in- 
cludes many people who 
would formerly have 
been deprived of the un- 
limited pleasures of radio. 


For sixteen years the Brandes 
name has consistently stood for 
seroice—for skill—and depend- 
ability. 


Brandes 


Jhe name to know in Radio 


Table-Talker - $10.00 
60c additional west of the 


oe a 
In Canada - $14.00 


pan Headset 13 
In „ - 


Superior Headset - $6.00 
In Canada - - 7. 


Why Reception 
Is Clearer 

Sets have been vastly 
improved. They are 
more keenly selective, 
more sensitive, more 
satisfactory generally. 
Vacuum tubes have been 
redesigned, new circuits 
have been developed. 
New loudspeakers, as- 
suring accurate and true 
reproduction, have been 

ut on the market. In 
ae the combination of 
finer programs, stronger 
sending and clearer re- 
ception now makes the 
mavels of radio an active 
part of every day life. 
All Brandes Products are 
sold under a money back 


guarantee by reliable dealers 
everywhere. 


Please refer to POPULAR RADIO when answering advertisements. 
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cA Device found only 
on GREBE Receivers 
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= "The accomplishment of 

great things consists in do- 

ing small things well.” 
ei — Confucius 
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perfection of detail is a 
big factor in the success of 
the Grebe Receivers. 
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HE man who has once operated a Grebe 

Receiver reaches instinctively for the 
Tangent Wheel Verniers on every other 
receiver he thereafter tunes. ; 
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This and other details of Grebe crafts- 
manship are fully covered by patents 
granted and pending. Inspect these details 
at your dealer’s today. 
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under Armstrong U. S. 


Pat. No. 1,113,149 


A. H. GREBE & Co., Inc. 


Van Wyck Blvd. ° Richmond Hill, N. Y. 
Western Branch: 451 East 3rd Street, Los Angeles, Cal. : 
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Please refer to POPULAR RADIO when answering advertisements. 


PAGES WITH 


One of the interesting as well as illumina- 
ting experiences of an editor's life is to read 
the letters that come into his sanctum follow- 
ing the publication of each issue of his maga- 
zine. Some of the most valuable suggestions 
for improving PopuLar Rapio have grown out 
of constructive criticisms in correspondence 


with readers. 
t * * 


Bur sometimes the differences of opinion 
among our readers are so marked—and are 
expressed with such frank emphasis—that all 
that the Editor learns from them is that some 
articles appeal more strongly to one type of 
fan and other articles appeal more strongly to 
another type of fan. For instance: 

* „ „6 


THE very first letter from a reader to reach 
us after the April number was issued con- 
tained a dig at Don Herold’s humorous de- 
scription of “How I Built a $12.00 Crystal 
Set, Though 34 Years Old.” And the second 
letter (from L. B. Walton of Kenyon College, 
Ohio) reported that “the article by Don 
Herold is delightful.” „And there we are 


Bur no differences of opinion on any sub- 
ject have been more evenly divided than those 
based upon Poputar Rapio’s suggestion that 
the standard left-to-right circuit diagrams be 
revised to read from right-to-left, in the se- 
quence in which the experimenter builds his 
set. 


Kadel & Herbert 


THE EDITOR 


“PopuLaR Rapio has the right dope. Dia- 
grams drawn from right-to-left are much 


easier to follow when hooking up your set,” 


votes C. E. Chamberlin, Jr., of Chattanooga, 
Tenn. 
t 6 * 

Anp then comes along a satirical protest 
from A. S. Brown in Nor wood, Ohio, who ob- 
serves; “I am not much on reading diagrams 
backwards. Perhaps if I could lie on my bed 
on my back with the diagram pasted on the 
ceiling I might be able to construct the set all 
right.” 

t „ * 

“I WANT to be the first to thank you for 
proposing the innovation of showing circuit 
diagrams to read right-to-left,” states E. W. 
Donnigan of Alden, N. Y. “To me, a novice, 
it will be most useful.” K 


On the other 120 2 am, in favor of the 
schematic drawing as it is,“ writes Swain 
Solon of Shenandoah, Iowa. “Why invent a 
plow that throws the dirt on the left side when 
it is no better or worse than a plow that 
throws the dirt on the conventional mght side 
—when both are equally good?” 


THEN, too, there are many fans who take 
the middle ground and believe, with Herman 
P. Roth of Olivet, Michigan, that “it makes 
no i a to me which way the diagrams 
rea 

(Continued on page 6) 


Whe id ed. 


EVEN A BLIND MAN CAN SELL “POPULAR RADIO” 
Here is a snapshot of “Blind George” Wittenberg, who runs a newsstand on 42d 


Street, New York—and listens in at the same time. 
he explains, “I sell it.” 


“I don't keep PoruLAR Ranio,” 
Here’s the proof! 
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In radio the Neutrodyne is the ultimate for selec- 
tivity and clear, true reproduction, as well as for 
power and ease of operation. 


THOMPSON NEUTRODYNE 


means the best radio principle plus the engineering 
skill of an organization that has been building radio 
and wireless apparatus for over fourteen years. 


The THompson is a factory-built—not an assem- 
bled—5-tube Neutrodyne. What this means to you 
can be demonstrated by any good dealer. Price $150 
without tubes or batteries. 


THOMPSON MAGNAPHONE 


is built upon an entirely new principle that gives 
purity of tone in any volume—yet no battery cur- 
rent is needed. The THOMPSON MAGNAPHONE is $35 
at all good dealers. 


R. E. THOMPSON MANUFACTURING CO. 
Manufacturers of Wireless Apparatus for the U. S. 
Army and Navy and numerous foreign governments 
150 NASSAU STREET > ~ « NEW YORK, N. v. 
FACTORY: JERSEY CITY, N. ]. 
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PAGES WITH THE EDITOR 
(Continucd from page 4) 


Tue votes of our readers, as recorded up to 
July 1, 1924, will settle the question so far as 
PoruLar RADIO is concerned. If you have 
any opinion on the subject—write to the 
Editor |! 

+ „* 

Ir was just one year and one month ago that 
the famous four-circuit tuner (better known 
as the Cockaday circuit) was first introduced 
to the radio world in the pages of PoruLar 
Ramo. Since that time it has been estimated 
that nearly 600,000 Cockaday sets have been 
buit—and the number is increasing daily. 

* * * 


Srorapic attempts have been made by 
Esteemed but Disgruntled Competitors to be— 
little Mr. Cockaday’s contribution to the radio 
fan, ranging from charges that the set “radi- 
ates” (which it does not) to discussion as to 
whether or not the set is properly termed a 
“four-circiit.” In the meantime the consist- 
ently excellent performance of the Cockaday 
tuner and its steady growth in popularity con- 
tinues to give ample demonstration that the 
set is speaking eloquently for itself. 

2 * 


AGAIN Poru AR Ranio is being featured in 
the theater! One of the dramatic successes 
of the season is “The Show Off,” in which 
the misfortunes of a family are finally re- 
couped by the invention of the bright radio- 
fan member. “Do you know,” writes the 
charming Regina Wallace, who plays one of 
the leading roles, “that PopulAR RADIO ap- 
pears on the stage in one of the acts? That’s 
how much we admire it!“ 

«„ „ © 

“Your policy of mentioning specific names 
of parts in your how-to-build articles is com- 
mendable, although one can easily understand 
the objections of some of the manufacturers. 
But 1 think you would fail in getting better 
sets at work and would indirectly harm the 
industry if you were to listen to the few who 
kick.” 

F. Lanprc, Hamilton, Ont. 
k „ „* 

OrrictaL recognition of POrULAR RADIO 
keeps coming in from new and unexpected 
quarters—to the gratification of our technical 
staft. No more convincing tribute to the 
scientific status of the magazine can be 
rendered in France than to be quoted in a 
publication of the high standards of the An- 
nales des Postes, Uelégraphes ct Téléphones 
which is the official publication of the tele- 
graph and postal service of the French Gov- 
ernment. And in the number for February, 
1924 (vol. 13, pages 197-208), the editor has 
printed complete abstracts of two articles from 
Poeurar RADIO I'rof. J. H. Morecroft's ar- 
ticle on modulation in the July, 1923, number, 
and John Hogan's article on radio regulation 
in the U. S., from the same number. 

k „ 


Ur in the conservative Nutmeg State Por- 
tLAR Ranio has been entering the schools — 


and is getting good marks from teacher! Mr. 
A. Johnson of New Britain, Conn., states: 

“It may interest you to know of a rather 
interesting use to which we are putting your 
magazine here in a local school. In the chem- 
istry class, a great deal of time is taken up in 
the studying of the theory of ions and clec- 
trons. The writer one day brought in to class 
a copy of Poul AR RADIO during a study of 
the construction of electrons, in which was a 
picture of a model of the very atom we were 
studying, made by a world-famous scientist. 
We also had a lively discussion of the Ein- 
stein theory which your magazine cleared up 
for us.” 

k „ „ 

“I CERTAINLY must write and thank you for 
the service you are rendering the readers of 
your magazine in keeping advertisements out 
of the editorial columns, for that is the weak 
point of some of the other radio magazines.” 

— BERNARD KALNFETZ, Philadelphia, Pa. 
* * 


THE recent activities of certain self-ap— 
pointed censorship organizations with political 
influence in ruling off the newsstands some pe- 
riodicals whose doctrines differ from their own, 
lead one to speculate what might happen to 
the scientific magazines in case one school of 
scientific thought should resort to similar tac- 
tics to suppress another group! 


Suprosk, for example, that the advocates of 
the Heaviside Layer Theory similarly suppress 
the utterances of those who do not share their 
views—or vice-versa! Or suppose that one 
religious sect, through political influence, bans 
the writings of another sect? Or that the re- 
ligious sects should unite to ban all scientific 
writings generally? 

k „ „ 

“You bring the progressive and truth-seek- 
ing public in touch with the best that is to be 
had in the field of science in general and radio 
in particular.” 

„ Gary, Indiana 


„Ir may interest you to know that I have 
the best receiving set in this city. It is a 
Cockaday four-circuit set as described in your 
January issue of Poputar Rapto, and it out- 
performs any set in town, regardless of cost. 
We have several of them here and they are 
all giving perfect satisfaction.” 

—JULIAN M. SCOTT, Hannibal, Missouri 


AND now for the next number for July 
that will contain the second of the series of 
articles that will tell how to use your receiver 
during the vacation season. Better ask your 
newsdealer to reserve your cory NOW. 


The Best in Radio Equipment 


“THB AIR IS FULL OF THINGS YOU SHOULDN'T MI858°° 
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No. 7111 
Eveready 
“A” Dry Cel 
The best 
battery for use 
with dry cell 
bes 
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No. 766 
“B” Battery, 2234 volts 


More Power for Summer Radio 


When you take radio away with you—take 
Eveready Radio A and B Batteries, the 
batteries whose great power lasts longer. Re- 
member, summer's the time when radio signals 
are weaker. 


Batteries do get used up in time. The ones 
you've been using, though partly exhausted, 
may be satisfactory for the strong winter signals, 
but are probably inadequate for the weaker 
summer signals. 

For a “B” Battery use the familiar standard 
22 · volt Eveready B. Battery No. 766. It has 
variable taps for soft detector tubes. Put 
two, three or four in series to provide sufficient 
power for amplifying tubes. 

To light the filaments of your dry cell vacuum 
tubes for the longest time, use Eveready Dry 
Cell Radio A“ Battery No. 7111. The Ever- 
eady A will astonish you by its long-sustained 


9 4% 


vigor. It is advisable to use two Eveready “A's 


connected in multiple for each WD-11 or WD-12 
tube - this gives the economical eighth ampere 
drain per cell which insures maximum economy 
and longer life. For sets e one to three 
UV-199 tubes use three Eveready Dry Cell Radio 
A“ Batteries No. 7111 connected in series. 


The greatest electrochemical laboratory 
known created these famous dry cell batteries 
on which radio largely depends. The experience 
0 thirty years in battery making stands back of 
them. 

Buy Eveready Radio A,“ B' and C Bat- 
teries— lively, peppy, long-lived producers of 
power. 

For your light-weight sets to take camping or 
on hikes, Eveready has suitable small batteries. 

Manufactured and guaranteed hy 
Nationa Carson Company, Inc., New York, San Francisco 
Headquarters for Radio Battery Information 
Canadian National Carbon Co., Limited, Toronto, Ontario 


Informative an money-saving booklets on radio batteries sent free 
on request. If you have any questions regarding radio batteries, 


write to G. C. Furness, Manager, Radio Division, National Carbon 
Company, lnc., 128 Thompson Avenue, Long Island City, N. Y. 
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EVEREADY 
Radio Batteries 


~they last longer 
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MODEL M 


Carry it Like a Traveling Bag 


pve of compactness—no larger 

than a traveling bag. The sturdy cab- 
inet is covered with a grain-seal finished 
Fabrikoid that makes ic an attractive 
piece of home furniture as well as a 
practical outdoor set. 


Each station has its own dial setting— 
which never changes, regardless of where 
you are located ot what kind of antenna 
is used. This is particularly desirable to 
the summer vacationist, cottager, camp- 
et or tourist —as the dial setting out- 
doors, with a temporary antenna, is the 
same for any given station as it is in 
your own living room. 


The Best in Radio Equipment 


| Radio Wherever You Go— 


l NewKennedyPortable Receiver 


Here is the famous Kennedy Radio Receiver in a new port- 
able case—a delightful home set that you can take with you 
wherever you go. In your living room, at camp, by the sea- 
shore or touring, this new Kennedy will always give you 
radio enjoyment at its best. It has a pure musical tone that 
delights even the most critical—its simplicity of operation 
makes an instant appeal to every member of the family. 

Anyone can operate this new Model m. One station after another 
can be tuned in with one single dial. Each station has its own dial 
setting, which is always the same no matter where the receiver is 
located or what type antenna is used. Volume is controlled by the 
slight movement of a second dial. 

The design of Model m is fundamentally correct. Due to exclusive 
Kennedy engineering developments, it does not radiate—it cannot 
throw out those howling noises that nearby radio listeners and 
are the cause of the present agitation against radiating receivers. 

Price, without accessories, $101.50. ($104.00 west of Rockies.) With 
Kennedy phones and plug, $111.50. ($114.00 west of Rockies.) 

Ask your Kennedy dealer to demonstrate Model m. 


All Kennedy Receivers are licensed under Armstrong U. S. Patent No. 1. 113. 1% 


THE COLIN B. KENNEDY COMPANY 
SAINT LOUIS 


Please refer to PoruLar RAbio when answering advertisements. 


The Unique Position Attained by POPULAR RADIO 


“POPULAR RADIO, it seems to me, has more of a place and purpose of its own in the 

radio field than any of the other adio periodicals which have come to my sotice. 

The success it has attained, it has, in my judgment, faithfully earned through its 

service to the daily increasing number of those interested in radio matters, and I feel it 
richly deserves an even wider recognition and success.” 


—Dr. Ernest Fox NICHOLS, 
Director, Nela Research Laboratory. 


ieee: =< 
S. R. Winters 
An Aerial for the Night 


THis unique installation is typical of that employed by a group of campers of the 

U. S. Geological Survey in the Grand Canyon, who moved their headquarters daily 

during a three months’ expedition. The set was a small regenerative receiver; the 

far end of the antenna wire was attached to a high rock, and the waters of the 
stream were used for a ground. 
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How to Install a Receiver 
on Your Boat 


During the past year or two radio amateurs have learned a 
great deal from practical experience with radio equipment 


on pleasure craft. 


Before you start work to install a set on 


your boat this summer, read this article by— 


LAURENCE M. COCKADAY, R. E. 


YEAR ago at this time people who 
were interested in radio began to 
wonder what they would do with their 
receiving sets during the summer. 
Should they take their sets with them 
to the country? Would the static 
(which they had heard so much about ) 
interfere with reception so that the sets 
would be useless? Could they take their 
apparatus to camp with them? Could 
they take them on their boats for cruis— 
ing trips? And, most important, would 
the sets work on improvised antennas ? 
If not, what kind of a set would work? 
Since last spring, however, there has 
been such rapid development of radio 
apparatus and the field for radio re- 
ceiving sets has been so widened that 
there are now numerous receivers on the 
market for all purposes. Instead of 
receivers that had to be installed in 
houses and which had to be operated 


with a regular full-sized antenna and 
good grounds, there are now sets that 
give satisfactory results with short pieces 
of wire for antennas. There are other 
receivers with the antennas built into 
the set, out of the way and invisible. 
And there are sets that work on the 
ground alone. 

Development has proceeded so rapidly 
that we have really efficient portable re- 
ceivers that are self-contained in a suit- 
case with batteries, loudspeaker, loop 
antenna and all. At last, radio is ready 
for our use this summer —and we should 
take advantage of the enjoyment it of- 
fers when we are resting up and lolling 
around on a vacation, whether it be on 
a boat for a fishing trip or in a snug 
summer cottage tucked away in the 
hills, touring in an automobile or just 
merely tramping the country on two 
legs. . = 
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In this article is considered the in- 
stallation of radio on pleasure boats of 
different sizes. For this is the time of 
year when the boats must have repairs 
made, and it is much easier to lay out 
the radio installation at the same time 
and have the carpenter put in any 
shelves or do such other work as may 
be necessary while he is on the job. 
In the next article we will take up 
the other phases of summer-time radio. 


SS een — 


Pacific & Atlantic 


RIGGING A “PERMANENT” 
AERIAL 


The mast of a small boat serves admirably as 

an antenna mast. A small portable set that 

operates on a loop antenna is, however, more 
convenient for small craft. 


POPULAR RADIO 


Have you a bungalow up the river, 
or on the shore of a mountain lake? 
Then, most probably, you also own or 
have the use of a canoe, or a rowboat, 
or maybe a twelve or twenty-foot motor 
boat. Would it not be a pleasure to 
lie out in midstream of an evening 
listening to the strains of a famous 
orchestra or jazz band? Wouldn't your 
friends enjoy it? And how about the 
news of the day? You wouldn't have 
to trudge back to town for a news- 
paper; just light your pipe and tune in! 

When putting radio on such a craft 
it would be foolish to try to put up a 
regular antenna installation. All you 
need in this case is a portable set— 
a set that you can carry on board when 
you start out, and can cover with a 
tarpaulin if the water is rough or if a 
storm comes up; a set that you can leave 
in the boat house, take out on the beach 
or on the lawn or set going in the bunga- 
low at night. In other words, what you 
need is a set that will work anywhere— 
a set with a loop, self-contained batteries 
(preferably dry batteries) and either a 
separate loudspeaker or one built into 
the set. 

Don’t try to make a permanent in- 
stallation on such a craft, as it will be 
a nuisance, will be in the way and 
won't work satisfactorily at best. Buy 
a ready-made portable set, ready to 
work anywhere.* 

When you put up such a set on a 
launch or small boat be careful that it 
is placed in a position where it will get 
the least wetting. Water will short- 
circuit the transformers and other in- 
struments if it gets inside the cabinet, 
and the operation of the set will be 
impaired. 

Take along replacement batteries and 
a spare tube or two; except for these 
no accessories will be needed. Just set 
up the receiver anywhere you happen 
to be and listen. 


* Some of the ready-made sets that are suitable for 
this purpose are: De Forest Portable, Westburr Six, 
Sleeper Monotrol, Bristol Portable, Operadio, Melco, 
and several other radio-frequency receivers. 


HOW TO INSTALL A RECEIVER ON YOUR BOAT 


Underwood & Underwood 


A GOOD TYPE OF RECEIVER FOR A SMALL BOAT 


No large overhead antenna is required for a portable set and no connection is needed 

to the ground. The set pictured here, although it ts of the loop type, ts too bulky to 

be practical for a canoe; the W ane loop should really be incorporated in 
the cabinet. ö 


The receiving range of these sets 
varies from 100 to 1, 500 miles at night, 
depending upon atmospheric and other 
conditions. Daytime ranges are much 
smaller. 

On a motor boat a radio receiver is 
almost indispensable in summer-time. 
Such a craft ranges in size from 25 to 
60 feet in length and has a cabin and 
sleeping quarters for two to eight peo- 
ple. While on a cruise in such a boat 
you can’t get newspapers; there are 
periods when the time drags heavily: 
every one at times gets bored and ir- 
ritable. Sometimes the engine goes dead, 
repairs have to be made and conversa- 
tion lags. This is a logical place and 
use for radio broadcast reception. With 
its aid you can keep in touch with the 
weather man—and this alone is worth 
while when making a decision as to 


whether or not to make a try for a 
more distant port before a storm breaks. 
The radio will keep vou posted for 
heavy weather; it will also help to while 
away the time in good weather. 

For putting in a radio installation on 
such a craft there are three courses that 
may be followed: 

First; You may put in a self-con- 
tained portable receiver, complete: 

Second; You may install a ship-shape 
antenna and put in a regular standard 
receiver. 

Third; You may install a regular an- 
tenna and build and install a receiver. 

The first course is the simplest, as 
the set may be moved from place to 
place on the boat as desired. The in- 
stallation requires nothing more than 
the equipment that has been mentioned 
previously for use on small craft ; merely 
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carry aboard a portable set (of a rec- 
ommended type) and use it. 

There are some fans, however, who 
want to have a more pretentious in- 
stallation. In such a case the boat 
should be equipped with two short 
dummy masts about 12 feet high and 
a flat-top antenna of the inverted L type 
installed. Such an antenna system is 
pictured in Figure 1. The exact way 
to run the wires is shown in Figure 2. 

You will notice that the three wires 
consist really of one piece strung back 
and forth between the insulators. The 
lead-in is carried to the deck from the 
middle wire, which extends aft to the 
rear spreader, crosses over to the out- 
side end of the spreader, then back 
for’ard to the first spreader again. The 
same wire then crosses over to the other 
end of the for’ard spreader (after being 
carefully insulated from the lead-in wire 
by two insulators), and continues on to 
the aft spreader again on the other out- 
side end, where it is insulated by an- 
other insulator. 

The two masts should be placed as 
far for’ard and aft as possible, so as 
to get the greatest length of antenna. 
This distance should not be less than 


25 feet for good results; the longer 
the better. 

The lead-in wire should be taken in 
through the deck by means of a deck 
insulator placed in a position where it 
will not be in the way or be stumbled 
over. 

The deck insulator has a metal rod 
running through it with a binding post 
on each end. One end is placed outside 
the cabin and the other end is inserted 
through the deck and is attached to the 
antenna post of the receiving set with 
a piece of wire. 

A shelf should be installed inside the 
cabin, out of the way, for the receiving 
set, with another shelf located directly 
below it to hold the batteries. 

For a “ground,” a wire may be run 
to the engine base, where it can be 
soldered on. (See Figure 3.) Or it 
may be fastened to a copper plate on 
the outside of the hull. 

The set used with this antenna and 
ground system, can be any of a number 
of makes that are designed for use with 
short antennas.* 


Some suitable receiving sets for this purpose are: 


Grebe, Atwater-Kent (radio-frequency), elco. De 
Forest, Murad, Radiodyne, Tuska (superdyne), and 
several other radio-frequency receivers. 
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THE BEST ANTENNA SYSTEM FOR A MOTOR BOAT 


Ficure 1: 


This diagram shows in detail how to put up a receiving antenna on a 


cruiser type of motor boat. Notice that the antenna is run in a single length in order 
to obtain the greatest inductance possible in such a short span. 
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HOW TO INSTALL A RECEIVER ON YOUR BOAT 
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Edwin Levick 
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AN EFFICIENT FIVE-WIRE ANTENNA INSTALLED ON A CRUISER 


This type of antenna should give satisfactory results when connected to any good 
regenerative receiver or to a good radio-frequency receiver. 


If the antenna is thirty feet long or 
more, any good three-tube regenerative 
receiver or any five-tube radio- fre- 
quency receiver may be used with good 
results. 

For those who want to build both 
the antenna system and the set, we rec- 
ommend that the constructional articles 
in this magazine be followed.* 

For boats in which a thirty-volt light- 
ing system is emploved, three cells (6 
volts) of the storage battery may be 
tapped off for lighting the filaments 
of the tubes. This will eliminate the 
extra storage battery for the set. 

On larger sailing boats (50-footers 
and up), the metal shrouds may be con- 


* See “How to Build a Tuned-radio-frequency Re- 
ceiver,” August, 1923, page 132: “How to Build 
a Non-regenerative Tuned-radio-frequency Receiver,” 
April, 1924, page 378: How to Build a Regenerative 
Receiver for Use with a Short Antenna.“ in this 
issue. How to Build the Improved 4. Circuit Tuner,” 
January. 1924, page 23. 


nected together electrically with copper 
wire (soldered) and a lead brought 
down to the set. This serves as an an- 
tenna and gives good results.* Other- 
wise a loop set would be best to use. 

The ground, on this type of vessel, 
should be made by fastening on to the 
hull (below the water-line) a rectangular 
piece of copper sheet, with copper nails. 
This plate, thus formed, is connected to 
the set by soldering to a copper strip 
run up above the water-line and fastened 
snugly to the ship’s sides by copper 
nails. (See Figure 4.) 

Of course, if the sailing vessel has an 
auxiliary gas engine the ground may be 
made, as on a motor cruiser, by connect- 
ing to the motor casting. 


* The “shrouds” are the stranded-steel ropes that 
are used to brace the masts. They run (usually two 
on a side) from a point a few feet above the water- 
line up to a short distance from the top of the masts, 
and, when used as an antenna, eliminate any other 
wires which would be in the way on a sailing vessel. 
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THE WAY TO RUN THE ANTENNA WIRES 
Figure 2: Starting from the insulator at the lower left end, the wire is brought to 
the forward spreader, across and back to the rear spreader, and then down the center 
to the forward spreader, where the lead-in is taken off. 


Ficure 3: 


Showing how the shelves can be arranged and how the antenna and 


ground wires may be run to the set. 


On any kind of larger craft, 75 feet 
or over, with two masts, a regular in- 
stallation of a three or four-wire an- 
tenna is recommended with almost any 
kind of set using upwards of three 
tubes. Any set that gives satisfactory 
results at home on a land antenna and 
ground system, will give much better 
results on a yacht or vessel of this size.* 


— 


Some sets suitable for this purpose are: neutro- 
dynes, reflex sets, any type of regenerative receivers, 
radio-frequency sets, or if a high-class loop set is 
preferred, the super-heterodyne. 


On this type of vessel, the distance 
from the part of the cabin where the 
set is located to the after deck may be 
considerable; accordingly it would be 
advisable to have wiring run beneath the 
deck boarding with a plug for the 
loudspeaker at the point where it is de- 
sired. It may be possible that there 
would be two or even three places where 
it would be desirable to run these leads 
for connecting the loudspeaker, and the 
various locations used for plugging in 
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one or more loudspeakers. Tuning, in m~ ——— 
this case, would be done in the cabin 
with the headphones, and the loud- 
speaker lines would be plugged in when 
the desired station was correctly tuned in. 

A simple layout for such a system is 
shown in Figure 5. 

This covers the installation of radio 
broadcast receiving apparatus on pleas- 
ure craft for entertainment purposes. 

There is also another phase of the 
radio situation for small craft that has 
as yet been given small consideration. 
There are on land thousands of radio 
amateurs who use both radio receiving 
and transmitting sets for pleasure and 
experimental purposes. Why cannot we 
have the same kind of license for our 
pleasure craft, where no commercial ex- 
change of messages would be permitted ? 
This practice would not interfere with 
commercial radio traffic and it would 
not interfere with the commercial radio 
interests’ financial returns as at the pres- 
ent time there is no way in which mes- 
sages may be sent from small pleas- 
ure craft and, therefore, no such traffic. 
If such licenses could be granted, every 
small pleasure craft could be fitted out 
with radio transmitting and recciving Eo mE i 
apparatus (providing the owner or op- Penot: 3 


erator could pass the ordinary license E ˙ . i eS SSE 
examinations), and the stations thus AN IDEAL ANTENNA FOR 
licensed could work on amateur wave- A SMALL CRUISER 
lengths; they would really be amateur Ihis illustration shows how the antenna ar- 
l : See ae Fe se ones rangements shown in Figures 1 and 2 can be 
stations just as if they were ashore. applied to any cruiser. 
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HOW TO INSTALL THE GROUND PLATE AND COPPER STRIP 


Ficure 4: These drawings show the manner of fixing a ground plate on the outside 
of the hull, and how to run the copper connecting strip through the planking into 
the cabin, 
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CONCEALED 
WIRES 


Ficure 5: This sketch gives an idea of the plan for running the wires for the loud- 
speaker to diferent portions of the deck, so that the music and entertainment can be 
where it is desired, without having to move the set around. 


This would permit all pleasure craft, 
if desired, to be equipped for trans- 
mitting to shore or to other small craft, 
in case of accident, or in case of any 
other danger; it would also provide for 
a means of radio direction finding if 
they were lost at sea in a fog. 

The laws of the country require every 
ship with a specified number of pas- 
sengers and crew aboard to carry radio 
equipment. This is considered a neces- 
sity for the safeguarding of human 
life at sea. But during the summer 
months the waters jeopardize many thou- 
sands of lives which could be safe- 
guarded by radio apparatus aboard the 
smaller craft that carry only up to 
twenty passengers. 

And think, also, what a convenience 
it would be to be able to call the boat 
house or the yacht club to advise them 
of your coming and to order a refreshing 
supper after a long trip in the burning 
sun! In this same way arrangements 


for staying over at a seaside resort could 
be made, and business men could be 
kept in touch with land through the 
home yacht club. Indeed, at the pres- 
ent time there are a number of the 
larger and more progressive yacht clubs 
which have radio sections or divisions 
that are becoming alive to the pos- 
sibilities of radio and radio broadcast- 
ing as an adjunct to the sport of yacht- 
ing. Some of these clubs have even 
gone so far as to install transmitting 
apparatus on the club house, and in a 
few cases the clubs have cooperated 
with the owners of boats to help them 
with their installations. 

This is the time of year when the 
members of yacht clubs should get 
radio sections started, so that fans will 
be able to get some of the advantages 
out of radio as applied to their own 
boats. Now is the time to start the 
radio ball rolling—before the season 
gets too far advanced. 


Every radio fan who lives in town knows what annoyance can 


be caused by PREVENTABLE interference 


in broadcast reception. 


How to locate the causes and what you can do about them when 
you find them wll be described in PorULAR Rapio—for July. 


Figure 1: By merely setting a little switch the apparatus selects the receiving station 

that is “wanted on the radio” and rings a bell in the same manner as in the regular line 

telephone. Such a system makes possible the assigning of a telephone number to a 
ship, so that it might be called from a land station, as a wired station is. 


“Please Give Me the LEVIATHAN!” 


Here is a new invention that enables a radio trans- 

mitting station to “call” some particular receiving 

station by ringing a bell to attract the operator’s 

attention—a device that will vastly simplify communi— 
cation with vessels. 


By R. W. KING 


INCE the advent of radio it has been omy and the convenience of operation. 


the dream of the inventor to devise The inventor's dream has been re- 
a means of signaling a given station by alized. It did not come as the result of 


bell as is done in wire 


a ringing 


telephony. Such a scheme would, in 
many cases, make it unnecessary to 
have an operator in attendance at all 


times and would add greatly to the econ- 


long research directed toward that end, 
but instead it followed from results in- 
cidental to other researches. 

The radio telephone is destined to 


find a big application in communication 
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the transmitter (above) and is picked up by all receivers. 
for this signal will respond, however, and the bell will ring only at 
A diagram of the receiver is shown on the opposite page. 


which ts “set” 
that particular station. 


with moving objects such as_ ships, 
where wire telephony is not applicable. 

The new signaling scheme is obviously 
a big contribution to such a service, for 
it enables any transmitting station, prop- 
erly equipped, to signal any one of about 
seventy-five other stations in the same 
system without calling the remaining 
stations. The attention required by the 
receiving set, then, is little more than 
caring for an ordinary telephone. 

The means whereby this was accom- 
plished have been perfected by C. S. 
Demarest and M. L. Almquist of the 
American Telephone and Telegraph 
Company and L. W. Clement of the 
Western Electric Company. The ap- 
paratus, which can be incorporated as a 
part of practically any radio system, en- 
ables a calling party, by simply turning 
a key, to call any other party in the 
system. 

The photograph reproduced as Figure 
1 pictures an operator in the act of 
“placing” a call. 

When a station is to be called, a code, 
produced by modulating the radio trans- 
mitter currents by a 135-cycle alternat- 
ing current, is sent out on a specified 
wavelength. This is received by all 
stations that are tuned for this wave- 
length, but only that radio receiver which 
is set for this particular code will so 
operate as to ring the local annunciator 


This diagran: shows, schematically, how a special signal is sent out from 


Only the particular recetver 


bell. The ringing code may be likened 
to a key which in this case is applied 
simultaneously to several locks, only one 
of which will be unlocked and opened. 
In Figure 2 is shown a simplified 
diagram of the circuit used. The ring- 
ing key causes the 135-cycle current to 
be impressed on the transmitter instead 
of the ordinary voice currents. This 
key determines the code to be sent. 
Figures 3A and 3B show the nature 
of the direct current that flows through 
the key and also the 135-cycle alternat- 
ing current impressed on the transmitter 
corresponding to the code 8-5-4. At all 
of the receiving stations this is passed 
through the detectors and amplifiers in 
the same manner as ordinary speech sig- 
nals. The resulting current is like that 
of Figure 3B. This operates the 135- 
cycle relay and its accompanying direct- 
current relays so as to produce a series 
of impulses like that shown in Figure 
3C. This alternating-current relay is re- 
markable in that it will respond to cur- 
rents as low as .00025 ampere, provid- 
ing they are of a frequency of 135 
cycles, but it 1s practically unaffected by 
all the higher frequencies used in trans- 
mitting speech or spurious currents such 
as those resulting from static. A se- 
lector located at each station is so con- 
structed that it 1s operated only by the 
particular code for which it is set. 


“PLEASE GIVE ME THE LEVIATHAN!” 


RADIO RECEIVER 


In Figure 4 is shown the signaling 
equipment as an adjunct to standard 
radio apparatus. The lower cabinet at 
the left encloses the relays, selector and 
other apparatus on which the signals are 
received while in the upper cabinet is 
the apparatus used in calling. 

This development is a remarkable ex- 
ample of the cumulative value of re- 
search. The different pieces of appa- 
ratus involved were developed for other 
purposes, without any thought as to 
their possible application to radio. The 
135-cycle relay was designed for a sys- 
tem of low-current telegraphy used in 
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135-Cycle Relay 


conjunction with telephone circuits. The 
selector and the code sending key came 
from the standard circuits used for 
train dispatching while the relays are 
standard parts of telephone equipment. 
Had this development been attempted by 
people outside of the telephone labora- 
tories many new problems would have 
been encountered, but by combining the 
experience gained by years of research 
in both radio and wire telephony, the 
development followed naturally. 

In a test of this signaling system it 
was shown to be particularly free from 
interference from outside sources. It 


a es 


Direct Current impulses through Signaling Key and D.C. Relay for Sending Code 8-5-4. 


135 Cycle impulses Sent into Radio Transmitter 
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Current Output from c- Oc Relay Combination at Receiving Station. 


OperatingCurrent. for Local Signal. 
A VARIETY OF “SIGNALING CURRENTS” 


Ficure 3: 


Here are some of the graphs of the signaling currents that flow in the 
various circuits in the transmitter and the receivers. 


These currents are the “open 


sesame” for the station that is being called, as they set the relays and ringing ap- 
paratus into operation, 
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THE SHIP'S OPERATOR NEED NOT “LISTEN IN” FOR HIS CALL 
Figure 4: The operator merely sits and reads or otherwise occupies himself until 


the radto-telephone call bell rings. He can, of course, listen at any time he wishes— 
but this ts no longer necessary. 


was found that the signaling system possible. While Figure 2, for simplicity, 


would continue to function correctly 
when the interference was many times 
that which would make conversation im- 


shows a circuit arranged for one-way 
speech, it has been developed for two- 
way conversation. 


How to Build Your Own 
Portable Receiver 


In the next issue of this magazine—for July—will he published, 
for the first time, full and complete details for the construction of 
the PopuLAR RADIO Portare Receiver. This is a small. compact 
6-tube radio receiving set that operates on a small loop antenna and 
that can be carried about on your business trips, vacation travels, 
motor tours, crutses or off into camp as conveniently as an ordinary 
suitcase ts carried. This set, which has been created in the labora- 
tory of Poevrar RADIO. marks a distinct step forward in the devel- 
opment of the small portable recetver—and it may be huilt by any 
amateur who has only an ordinary proficiency with tools at a cost 
for parts not in excess of $100.00, exclusive of tubes, batteries 
and telephones, 
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Scientists Tell Us That Within a Year— 


1. Ramo relay systems will be extended so that the same pro- 
gram can be broadcast simultancously all over the United 
States—and perhaps in Europe as well. 


2. Tue election of presidents will turn largely on speeches 
that are broadcast over the whole country. 


3. A SYSTEM will be adopted by which inter-denominational 
religions services will be broadcast to the whole country 
every Sunday. 


4. A RADIO record will be perfected so that programs can be re- 
ceived automatically all day—and run off later when desired. 


5. Tu first broadcasting of pictures by radio television on a 
commercial basis may occur, and a “picture receiver” simple 
cnough to be built by amateurs may be announced. 


A NEW circuit that climinates static will be perfected. 


AMATEUR transmission will be carricd on more and more on 
the short waves, and long distance transmission will be at- 
taincd on from 20 to 50 meters. 


8. APPARATUS for the production of directed beams of radio 
waves will be announced for the use of amateurs as well as 
for the purpose of relaying broadcast programs. 


9. THE waves sent out from living nerves will be detected by 
radio apparatus—thus opening up a whole new field of scien- 
tific work in physiology and psychology. 


10. Tue theory of the crystal detector will be discovered and 
new crystals of great sensitivity will be produced. 


11. TRANSOCEANIC amateur tests will be extended to Asta, 
Africa and South America. 


12. EXPLORATION of the upper air will yield new facts about 
the Heaviside Layer and a new theory of fading and of 
long-distance transmission. 


13. A SINGLE-TUBE receiver capable of operating a loudspeaker 
on a loop antenna and having less distortion and greater 
volume than any present multi-tube receiver, will be devel- 
oped. 
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Genetal Electric 


A radio antenna creates absolutely no danger from lightning. 
On the contrary, an antenna may be an actual protection 
against a bolt striking your house as it allows a part of the 
atmospheric electricity to leak away slowly and harmlessly. 
The author of this article—who was formerly president of the 
Institute of Radio Engineers—-has had years of experience 
both with lightning and with antennas—and he has never seen 
an antenna struck by lightning! 


By ROBERT HENRY MARRIOTT 


OME people are afraid to have radio 

receivers because they imagine that 
lightning will strike their antenna and 
kill them. 

I imagined that too—twenty-five vears 
ago. But experience in radio changed 
my mind. 

Indeed, my former instructor in 
physics, Dr. B. F. Thomas, at Ohio 
State University, said he believed that 
time might prove radio antennas to 
be a protection against lightning, be- 
cause the antennas might serve as a 
gradual leak for the clectricity in the 
neighboring atmosphere and keep it from 
being built up to the danger point. My 
practical experiences have confirmed his 
belief. You might sav that a lightning 
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cloud is like a snowball picking up 
charges as it rolls along, until it breaks 
of its own weight. If your antenna has 
already picked up all of the charges 
in your neighborhood, nothing will be 
added in your neighborhood to cause 
the break. 

Some of my experiences with lightning 
and antenna in various parts of the 
United States and Alaska and on ships 
have been interesting and exciting, but 
none of them have been injurious to 
me. For instance: 

In 1901, I was on a ship that was not 
equipped with radio when a wooden mast 


was struck by lightning. Since then I 


have had to do with the radio on per- 
haps three thousand ships, commercial 
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ships under many flags and navy ships. 
To the best of my knowledge, none of 
their antennas were ever struck by light- 
ning. 

In 1905 one of the stations I was 
building was at Altman, Colorado, about 
two miles above sea level. Violent rain 
and lightning were quite regular there, 
as at other places along the top of the 
Rocky Mountains, on summer afternoons. 
To the observer at Altman the lightning 


appears to be striking in a circle around 


him because he is so high above the 
surrounding country and can see so 
many miles in all directions. One after- 
noon the lightning was so unusually vio- 
lent that I thought maybe it would be 
just as well to leave the radio station 
and make my observations from the 
window of the saloon about fifty feet 


away, from which position I could see 
into the radio station. 

When the lightning flashed near-by I 
tried to count the seconds until I heard 
the sound. This was to estimate the dis- 
tance. (You know that light travels 
almost instantly and sound travels only 
about a thousand feet a second.) 

Some flashes and reports were too 
close together for me to count a second 
and two or three flashes and reporis 
seemed to occur almost at the same in— 
stant. After one of those close ones, 
the transtormer house across the street 
from the radio station began to smoke 
like an old-fashioned meat house. It was 
the power company’s transformer bur:- 
ing up. Yet with all of that lightning 
the radio antenna apparently was en- 
tirely untouched. 


Mirzao.: 


WHERE ELECTRIC CHARGES GATHER TO MAKE LIGHTNING 
Masses of cloud act as collectors of atmospheric electricity; finally the charge be- 


comes so great that a spark passes from the cloud to the earth. 


That is lightning. 


A eire raised into the clouds will bring down electricity almost any time, as it did 
in the famous experiment of Benjamin Franklin with his kite. 
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“NO SHIP’S ANTENNA HAS EVER BEEN STRUCK BY LIGHTNING” 

This, says the author, has been his experience in a long acquaintance with radio at 

sea. The antenna wires serve as a path through which electric charges on the ship 
can leak away instead of accumulating to the danger point. 


The same year at Pueblo, Colorado, 
I was within five feet of an antenna 
that was two hundred feet high, when 
lightning struck a wooden house that 
was about a quarter of a mile from 
the wireless station and only about 
fifteen feet high. 

Reports of lightning striking antennas 
have been numerous, but on investiga- 
tion the evidence indicated that the re- 
ports emanated from induction or direct 
discharge from the wireless station’s own 
transmitters, or induction from light- 
ning (static) or sometimes only the im- 
agination. 

One of the odd cases occurred at the 
Altman Colorado station. Naturally the 
radio operators thought that if lightning 
would strike an antenna at any place, it 
would be at Altman. And an operator 
did abandon that station and came in 
to Denver and reported that lightning 


had struck the antenna and burned up 
his receiving tuner, On_ investigating 
the station, however, I found that he 
had shifted the antenna around to an- 
other position. How he made the shift 
without getting killed I do not know, 
unless it was because the 2,300-volt 
power line he pulled it over happened 
to be better insulated where the antenna 
touched it at the time than where the 
antenna touched it later. For, later a 
guy wire stretched and let the antenna 
sag so that it touched the power line, 
and in this way electric power went 
through the antenna and thence through 
the receiving tuner until the tuner wind- 
ings burned up and made a gap in that 
electrical path to ground. 

Making contact with light and power 
wires is something to look out for. It 
is not good practice to put an antenna 
over or under any power or lighting 


THE LIGHTNING 


wires. If the receiver circuit is a me- 
tallic circuit to ground, almost any low 
or high-power circuit would burn it up 
if the antenna made contact with the 
power wire. 

Do not fear being killed by lightning 
via a radio antenna. However, you 
should have a so-called “lightning ar- 
rester” on your antenna for quite other 
reasons. 

The so-called lightning arrester for 
radio antennas probably should be called 
a “by-pass for static,” because that is 
probably its chief use. Under some 
conditions static can cause a fire or de- 
stroy the sensitiveness of a detector or 
give a shock that might conceivably cause 
a very old or very nervous person to die 
from fright. I naturally would not take 
hold of an antenna wire when there was 
a thunderstorm overhead. 

On the Atlantic Coast, in Texas and 
mountain regions I have used antennas 
of about the same kind and gotten daily 
static discharges to ground of about one- 
sixteenth of an inch for many hours of 


the day, and longer discharges for 
shorter periods. On the Pacific Coast 
from Southern California to Alaska 


there is much less static. For about ten 
days in August in one place in Alaska, 
we were unable to detect any static at all. 
In the United States static is strongest 
along the Rockies; next strongest along 
the Atlantic Coast and weakest along the 
Pacific. 

A wire two hundred feet high ap- 
parently gives nearly a two-inch dis- 
charge to ground at any place in the 
vicinity of a thunderstorm. And the 
small broadcast receiving antenna might 
discharge a half inch to ground and in 
doing so might jump through cotton in- 
sulation that was very drv and cause a 
little fire. Or the static might jump in 
a way that would carry over a short- 
circuiting current. from filament bat- 


What is “inductance”? 
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teries or “B” batteries or battery-charg- 
ing arrangements, and the electric power 
from batteries and power lines can burn 
up wires or insulation and cause a fire. 
The lightning arrester should prevent 
such results from static. 

Static is usually induced from light- 
ning or from smaller electrical discharges 
occurring at some place else. Sometimes 
Static is direct discharges from the at- 
mosphere. Frogs. snow, dust, smoke and 
steam often discharge to antennas and 
cause little sparks from the antenna to 
ground, if there is a gap in the cir- 
cuit. Those discharges to the antenna 
are miniature parts of lightning from 
which real lightning is built up when 
the charve-carrving atmosphere contracts 
into a cloud having an outside surface 
much smaller than the total of all of 
the surfaces of the little particles. 

When a thunderstorm is approaching 
the static induced in the antenna is 
capable of jumping farther and farther 
to ground. As the storm moves away 
the distance the spark will jump gets 
smaller. People have occasionally been 
hit by such static while handling the 
antenna side of their receivers and have 
said they were “nearly knocked down 
by lightning.” When a person says 
that he was “knocked down by elec- 
tricity” it probably means that he jerked 
away so quickly that he lost his balance 
and fell over. An electrical condition 
that could actually pick a man up and 
slam him down would probably nearly 
burn him up. 

I have received numerous static shocks 
from antenna. Some of the sparks that 
have hit me were probably two inches 
long. None were the least injurious, 

I have sampled the effects of big and 
little lightning and big and little antennas 
over the United States without injury 
to myself. And as it did not hurt me, 
I do not believe it will hurt anybody else. 


What is “capacity”? 


What is “resistance” in radio? 
These questions will be answered in terms that the beginaer can understand in 
a neze series of articles in Poputar Rano. 
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Why the Broadcast Listener Should Not Be Taxed 


An opinion on the broadcasting problem by one of the world’s foremost scientists 


[E the broadcasting situation is let alone it 
will settle itself on economic grounds and 
far better than any laws can settle it. For 
what will happen is this: 

As soon as sales of radio apparatus begin to 
fall off so that the manufacturer will not bear 
the expense of broadcasting so easily, the 
manufacturers will get out more highly selec- 
tive apparatus and broadcasting will be 
carried on somewhat after the method of send- 
ing and receiving by the “Yale lock” method 
(U. S. patent 715,203, which expired December, 
1919) or some one of half a dozen other meth- 
ods. This, in turn, will create a new market 
for receiving apparatus. When this market is 
filled, the manufacturers will get out appa- 
ratus which will give good results only from 
their own broadcasting stations when their par- 
ticular types of apparatus are used. 

In like manner the new markets will be de- 
veloped one after the other, and each may be 
sold to saturation before the next is taken up. 
In some respects it will develop just like the 
automobile business; no one would use a 1905 
machine today if he got it for nothing. 

Leaving the present situation alone will re- 
sult, too, in immense improvement in broad- 
casting and wireless generally. It must be re- 
membered that the fact that America is so 
far ahead of other nations in wireless ts due 
entirely and solely to the radio amateurs. The 
fact that they were not hampered by dozens 
of laws (and they deserve great credit for 
blocking off all the mischievous legislation that 
has been proposed) allowed them to get in on 
the game; they are the ones who built up the 
market and provided the incentive to commer- 
cial broadcasting. 


It may be objected that if there is no regu- 
lation and taxation all amateurs can listen in. 
Let them; they are entitled to all considera- 
tion, and when they get money enough they 
will be the best customers for the latest type 
of receiving apparatus. 

If the broadcasting companies insist on tax- 
ation and rentals they will not only kill their 
business but will set back radio development 
for thirty years. 

Still another reason for leaving the situation 
alone is that we have altogether too many 
paid government officials now. We shall soon 
be in the position of those islanders “who 
gained a precarious livelihood by taking in 
each other’s washing.” And this phase of the 
problem is no joke. Each government official 
has a family of (say) three others beside him- 
self to be supported by taxes. Consider the 
percentage of government officials in your own 
community; if it is six percent, multiply that 
by four; then reflect that when four men sit 
round a lunch table, three of them are sup- 
porting the fourth and his family in order that 
he may tell them what they must not do. If 
you take into consideration the®actual figures 
and not the six percent that I have assumed, 
you will be surprised. 

So for all these reasons I believe the matter 
should be left to settle itself naturally on eco- 
nomic grounds. In fact it would have settled 
itself long ago but for officious meddling. 
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From a drawing by Arthur Merrick for Poputar RADIO 


HOW EXPLORERS MAY SEARCH FOR SECRETS OF THE UPPER AIR 
Very short radio waves may be used soon to study the conditions in the inaccessible 
regions of the earth’s atmosphere. Beams will be reflected more or less completely 
from conducting layers and may be detected and measured by portable receiving outfits 


equipped with condensing parabolic reflectors. 


How Short-Wave Radio 
May Help the Weather Man 


High up in the air there exists a mysterious something that radio engineers 
call the Heaviside Layer. Weather men suspect that this same region of 
the atmosphere may have much to do with thunderstorms and other 
weather changes. One way that scientists foresee to study this upper part 
of the air is by directed beams of very short radio waves. Waves less than 
two meters long have becn used for telephony by General Ferrié and Com- 
mandant Mesny of the French Army. This article tells how these new 
“radio ripples” will prove useful in scientific work. 


By E. E. FREE, Ph.D. 


LTHOUGH the use of shorter and 
shorter waves has been so pro- 
nounced a feature of recent advances 
in radio science, it has usually been 
considered impossible to reduce the 
length of useful waves much below 100 
meters. 
This is not because the shorter waves 


are unobtainable. As long ago as 1917 
Gutton produced continuous waves 11% 
meters long by means of vacuum tubes. 
A little later Barkhausen and Kurz* 
succeeded in producing waves only 4 
Torbe Shortest Waves Producible with Vacuum 


Tubes.“ by H. Barkhausen and K. Kurz, Physikalische 
„ (Leipzig), vol. 21, pages 1-6 (January. 
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meter long. On the other hand Dun- 
morey in the United States and Frank— 
lint in England have studied standing 
waves of short wavelength and have ob- 
tained good results down to waves only 
three meters in length. Among the 
damped waves, short wavelengths have 
been realized for some time, including 
waves like those used in the original 
experiments of Hertz and, more re— 
cently, the waves produced by the Amer- 
ican physicists Dr. E. F. Nichols and 
Dr. J. D. Tear§, waves measured in 
centimeters and millimeters and which 
constitute the shortest radio waves so 
far produced by man. 

But the experiments with waves as 
short as 1% meters, while of the great- 
est scientific importance, did not provide 
for the practical use of such unusually 
short waves in radio communication. 
The amount of power emitted by the 


t “Directive Radio Transmission on a Wavelength 
of Ten Meters,” by F. W. Dunmore and F. II. Engel. 
U. S. Bureau of Standards, Scientific Paper No. 
469, April 11, 1923; ulso 

Dunmore and Engel. “A Method of Measuring 
Very Short Radio Wavelengths and Their Use in 
Frequency Standardization.“ Proc. Inst. Radio Engi- 
necrs, vol. 11. pages 467-477 (October, 1923). 

t “Directive Radiotelegraphy with Very Short 
Waves.“ by C. S. Franklin. Wireless World (Lon- 
don), vol. 10, pages 219-255 (March 20, 1922). 

The Shortest Radio Waves Ever Produced by 
Man,” by E. F. Nichols. POPFLAR RAbIO. vol. 4, 
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transmitter was too small. Signals were 
not readable in a receiving apparatus 
located at any considerable distance from 
the transmitter. 

A number of research laboratories, 
both here and abroad are working ac- 
tively on this problem of short-wave 
radio and“ it is violating no confidence 
to say that the results already are most 
promising. Modified tubes are necessary 
and the experimenter is compelled, also. 
to give careful consideration to even 
the smallest details in the design of his 
circuits. The time necessary for elec- 
trons to move through a wire or 
through space for a distance even se 
small as a hundredth of an inch be- 
comes a vital factor of the problem 
when frequencies that approach a mul- 
lion kilocycles are under consideration. 

Important steps toward the utilization 
of short waves are embodied in recent 
experiments carried out under the di- 
rection of General Gustave Ferrié and 
Commandant René Mesny of the French 
Army.* Practicable transmitting and re- 
ceiving apparatus has been developed 
for waves with a length of 1½ meters 


The 
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by René Mesny. 


Very Short Waves.“ 
pages 25-37 ani! 


Flécertque (Paris), vol. 3, 
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Redrawn from a diagram in L'Onde Blectrique (Paris) 
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HOW THE TWO TUBES ARE CONNECTED IN COMMANDANT 
MESNY'S SHORT-WAVE GENERATOR 


Note the symmetrical mounting of the to tubes, so that very high-frequency oscill- 


tions can be produced, 


The frequency attainable by this device ts limtted only by 


the time necessary for the electron stream to move across the space inside the tubes. 
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From a photograph loaned by Commandant Mesny 


HOW THE 1.5-METER WAVES WERE PRODUCED 


The generating apparatus is on the board at the left of the picture. Note the two 

tubes, the inductances and the condenser box. The first vertical wire (with the 

ammeter at its center) is the transmitting antenna. The vertical wire at the right 

contains a detector lamp and serves as the receiving antenna. This is the outfit used 
in the laboratory experiments by General Ferrié and Commandant Mesny. 


(about 5 feet). These very short waves In the oscillator used for transmission 
have been used successfully for radio the usual vacuum tube is replaced bv 
telephony over distanecs up to 2 kilo- two tubes, mounted symmetrically. The 
meters (114 miles). circuits are arranged to reduce as much 
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as possible the path which must be fol- 
lowed by the high-frequency oscillations. 
The generation of high-frequency waves, 
corresponding to 200,000 kilocycles or 
more, is thus rendered no more difficult 
than the generation of waves of ordi- 
nary frequencies. 

Waves as short as 1.2 meters (250,000 
kilocycles) have been obtained success- 
fully, but for the operation of the ap- 
paratus in actual radio communication 
waves of 1.5 meters to 1.6 meters (200,“ 
000 to 187,500 kilocycles) have been 
employed. . 

The production of waves still shorter 
than 1.2 meters is theoretically possible. 
but is limited by the internal construc- 
tion of the vacuum tubes. The tubes 
used were a simple modification of those 
ordinarily employed for radio telephony 
in the French military service. Their 
construction is such that the time re- 
quired for the electrons to pass from 
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the filament to the plate is of the order 
of one one-hundred-millionth of a sec- 
ond. So soon, therefore, as one reaches 
frequencies in the neighborhood of 200. 
000 kilocycles this internal characteristic 
of the tubes becomes an important factor 
limiting the operation of the apparatus. 

The antenna used is very simple; it 
is merely a vertical wire the length of 
which is one half the wavelength that 
is being used. For example, for a 1.5 
meter wave the antenna may be a single 
wire .75 meter long. 

This transmitter, using waves ap- 
proximately 1.5 meters long, has been 
used in tests of telephone transmission 
between two suburbs of the city of 
Paris at three o’clock in the afternoon 
with entire success. Even when both 
the transmitter and the receiver were 
located in a forest at a distance of 500 
meters from each other, transmission 
was still possible in spite of the absorp- 


From a photograph Juaned by Commandant Mesny 


THE SHORTEST-WAVE BROADCASTING STATION EVER BUILT 


This is another view of the transmitting equipment shown on page 549. The power is 
supplied by the motor generator shown in the foreground. Behind it ts the regu- 


lating rheostat. 


At the right is the oscillator itself and the vertical-wire antenna. 
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From a photograph made ‘et Popular Rapio by Harris & Ewing 
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wuvelengh standards by means of standing waves on two parallel wires. 
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SHORT-WAVE RADIO 


Miss G. Hasen of the United States Bureau of Standards, who has assisted Mr. 
Dunmore of that Bureau in his work with waves ten meters long and less, is here 
shown with the short-wave transmitter used in the Bureau's method of cstablishing 


(This 


method was described in the issue of POHULAR RADIO for February, 1924, page 209.) 


tive effects originating from the trees. 

This was accomplished, Commandant 
Mesny reports, with antenna currents 
in the neighborhood of 80 milliamperes. 
With larger currents it is probable that 
the communcation range for apparatus 
of substantially the same design can 
be extended to 15 or 20 miles, perhaps 
much more than this. 

The great advantage of these very 
short waves in radio communication 
lies in the fact that they may be con- 
centrated with ease into directed beams. 
The well-known work of Mr. Dunmore 
and Mr. Engel of the United States 
Bureau of Standards, using ten-meter 
waves, has already been referred to 
and this points the way to what can be 
done with still shorter waves. 

The open air radio-telephone experi- 


ments of General Ferrié and Comman- 
dant Mesny do not appear to have in- 
cluded any work with such directed 
beams, but laboratory experiments 
carried out by them with their 1.5 
meter wave transmitter do include some 
interesting experiments with the reflec- 


tion of waves from metallic mirrors. 


For the conduct of these experiments 
a short-wave transmitter consisting of a 
single vertical wire is placed fifteen or 
twenty feet in front of a metallic screen 
which serves as a mirror for the waves. 
Into the space between the transmitter 
and the mirror there is then introduced 
another vertical wire, containing a lamp. 
This wire serves as a reception antenna. 
With the small distances emploved, the 
current produced in this reception wire 
is sufficient to make the lamp glow 
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whenever the wire is in the proper re- 
lation to the system of standing waves 
in the space between the transmitter 
and the mirror. 

This wire and lamp serve, therefore, 
as a means of exploring the forms of 
the original wave and of the reflected 
wave, just as the human eye serves to 
explore the behavior of the waves of 
light. Experiments with the device in- 
dicate that the reflection of radio waves 
and the interference of the reflected and 
the original wave obey, in this instance 
at least, much the same laws as do the 
waves of light. 

For the production of concentrated 
beams the flat metallic mirror is re- 
placed by one that is curved. It is in 
the form of one side of a cylinder with 
its axis vertical. Mirrors of parabolic 
section may be employed as well, as 
they were in the experiments of Dun- 
more and Engel. 

There is every reason to believe that 
devices of this kind will serve to give 
us very soon a much clearer under- 
standing of the nature of radio-wave 
propagation than we have had hither- 
to. We will have “radio telescopes” 
as we now ‘have optical telescopes. We 
will be able to carry out with radio 
waves those experiments on interfer- 
ence, on spectral analysis, on polariza— 
tion and on other phenomena, the investi- 
gation of which in the case of light 
waves has been so useful to the progress 
of science. 

There is, for example, the pressing 
problem of how radio waves are ab— 
sorbed by obstacles, such as buildings, 
trees and mountains. Light waves, we 
know, are frequently absorbed in de- 
finite “absorption bands.“ & certain 
wavelength of the light, or a certain 
group of wavelengths is absorbed and 


removed from the beam of mixed 
waves. The other wavelengths that 


happen to be present are allowed to 
pass. Materials, as we say, are “trans- 
parent” for some wavelengths of light; 
“opaque for other wavelengths. 
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Do radio waves behave in this same way 
or differently ? Do steel buildings for ex- 
ample, absorb all radio waves alike or 
does each particular building have its 
own definite absorption band which it 
will take out of the transmitted wave, 
leaving unimpaired the other wave- 
lengths that happen to be present. 

The second of these possibilities 
seems to most radio engineers nearer 
the truth than the first, but we must 
admit that the real truth about it is un- 
known. Experimentation on such mat- 
ters using waves in the ordinary range 
of wavelengths 1s almost impossibly dif- 
ficult. The very short waves are much 
easier to work with. When we can 
employ beams of half-meter waves as 
freely as we now use the broadcasting 
waves, then we may expect to discover 
the principles that control the relations 
of radio waves to such objects, just as 
we now know the principles that regulate 
the propagation, absorption and bend- 
ing of light. 

We will be able then, to predict the 
absorptions and deviations of the waves 
from a proposed broadcasting station 
as accurately, we may hope, as the opti- 
cians can now predict the exact charac- 
teristics of a lens intended for a camera 
or a telescope. 

But perhaps the most immediate bene- 
fit that we may expect from the use of 
these short waves will be found in the 
scientific study of the electric properties 
of the atmosphere. We know from the 
phenomena of fading, as well as from 
the considerable deviation of waves that 
cross a continent, that the atmosphere 
plavs an important role in the propaga- 
tion of electromagnetic waves. For ex- 
ample, the great distances covered by 
such waves are attainable only because 
of the presence in the upper part of 
the atmosphere of that conducting region 
that we call the Heaviside Laver. 

The availability of the very short 
waves will permit us, from now on, to 
multiply our observations on these phe- 
nomena of propagation as well as to 
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Bureau of Standards 


The Ten-meter Reflector of the Bureau of Standards 


This reflector was built by Mr. F. W. Dunmore of the Burcau of Standards for his 

work with directcd beams of radio waves ten meters long. The transmitter proper 

is the small box suspended in front of the wires: the wires themselves are hung from 

a parabolic support and each wire is tuned separately to exact resonance with the 

wavelength, the tuning being done by lenathening or shortening the wires, With this 

reflector Mr. Dunmore was able to direct nearly all the cnergy of the radio wave 
in one direction, very little energy passing through the wires. 
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organize new observations on fading. 
There will be required only the installa- 
tion of a number of short-wave trans- 
mitters, the cost of which will be low. 

The very short waves will permit us 
to produce at will directed beams of 
radio waves. These beams can be 
pointed upward into the atmosphere at 
selected stations. Movable receiving 
stations will permit the determination 
of the exact places where (if any- 
where) these beams return to the earth. 
From such data, if we know fully the 
characteristics of the waves themselves, 
we can deduce much valuable informa- 
tion concerning the materials—ions or 
electrons or what not—that occupy the 
layers of our atmosphere which are in— 
accessible to us directly. 

Every radio fan realizes nowadays 
how important are these upper levels of 
the air, fifty or sixty miles over our 
head, to radio transmission. They are 
important also to the study of earth 
magnetism, to the theories of at- 
mospheric electricity (including, of 
course, the theories of the cause of 
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static) and to many other pressing 
problems of terrestrial physics. 

And to take a more familiar example. 
it is probable that these upper levels 
of the air have much to do with the 
mysterious causes of what we call 
weather. The causes of storms, their 
tracks as they move over the earth’s 
surface, the rain or snow or hail that 
they drop down on us as they pass, all 
these matters of everyday interest and 
importance contain, the scientists con- 
fess, much more of mystery than they 
do of discovered and certain fact. 

There is every reason to believe that 
if we can get more complete and de- 
pendable information about the true 
conditions in the upper levels of our 
atmosphere we shall be able to take a 
great step in advance in explaining the 
weather and, what is of much more 
practical importance, in predicting it. 

Radio science is opening a new chap- 
ter in meteorology, a chapter that prom- 
ises much in the way of scientific dis- 
coveries, as well as in applications that 
are directly practical. 


PICKING UP AND TAKING DOWN A BROADCAST SPEECH 


Students of shorthand are advised by Miss Helen Kearns of Newark, New Jersey, 

that excellent training may be had by the simple expedient of taking down at home 

the talks that come in by radio—and that the “varied styles of delivery” assures 
valuable practice. 
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INDUCTIVELY COUPLED CRYSTAL RECEIVER 
Cost of parts: Not more than $22.00. on a board and wired up in an hour or 
Selectivity: Good. two. 
se i l Approximate ranue: 15 miles. 
Operation: Fairly simple. Outstanding feature: The sharpest tuning 
Construction: The whole set can be constructed crystal receiver that it is possible to make. 


"(See PorurAR RA Dio, August, 1922, page 293, for constructional details.) 


100 BEST HOOK-UPS 


INSTALLMENT NO. 7 


N this series of hook-ups is being published—for the special benefit of 

the radio novice who is undecided as to just what circuit he wants 
100 of the best radio receiving circuits, each thoroughly tested. The 
approximate ranges given here are averages based on actual records made 
with receiving sets throughout the country. During the summer the actual 
ranges may fall to 50 percent of the value given, while in the winter, in 
the best of conditions, the actual ranges may exceed the values given by 
as much as 500 percent. All of these circuits have been described in 
detail in previous issues of PorpuLar Rapio. 
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VARIOCOUPLER AF. TRANS. 
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INDUCTIVELY COUPLED, VACUUM-TUBE RECEIVER WITH ONE 
STAGE OF AUDIO-FREQUENCY AMPLIFICATION 


Cost of parts: Not more than $28.00. Outstanding features: The added stage of am- 
plification increases the operating range 
considerably and makes the local programs 
more enjoyable for use with a number of 
headphones. 


Selectivity: Fairly good. $ 
Operation: Simple. 

Construction: Easy to make.* 
Approximate range: About 100 miles. 


(Fee Popuraa Kp. October, 1922, page 147, for covstructional details.) 
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A REGENERATIVE RECEIVER WITH AN INTERMEDIATE CIRCUIT 
TO REDUCE RADIATION 


Cost of parts: Not more than $30.00. 

Selectivity: Very good. 

Operation: Rather complicated. 

Construction: Just an ordinary acquaintance 
with tools and some ability in wiring up 
the electrical circuit is necessary.“ 

Approximate range: 500 to 1.000 miles. 


Outstanding features: The receiving system 
used here makes use of an intermediate, 
resonant circuit for loosening the coupling 
between the antenna circuit and the grid 
circuit so that radiation will be prevented. 
The loose coupling employed makes for 
sharp tuning. 


(Fee Poputar Ralo, March, 1924, page 292, for constructional details.) 
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A SIMPLE REGENERATIVE RECEI\ 


Cost of parts: Not more than $30.00. 

Selectivity: Excellent. 

Operation: Not especially complicated. The 
ground circuit is tuned by means of a 
variable condenser ; likewise the secondary 
circuit. The plate circuit of the detector 
tube is tuned by means of a variometer 


[Fee PorpuLar Rapio, November, 1923, 
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HOOK-UPS 


TWO STAGES OF TUNED-RADIO-FREQUENCY 
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GL 


"ER FOR USE WITH TWO GROUNDS 


and this controls regeneration. 

Construction: Not complicated.* 

Approximate range: Local. 

Outstanding feature: No antenna is necessary. 
Just use two grounds; one may be the 
water pipe and the other the radiator sys- 
tem or the gas pipes. 


page 373, for constructional details.) 


AMPLIFICATION, 


CRYSTAL DETECTOR AND TWO STAGES OF AUDIO-FREQUENCY 
AMPLIFICATION 


Cost of parts: Not more than $60.00. 


Selectivity: Very good. Tuning is accom- 
plished entirely by means of variable con- 
densers. 


Operation: Rather complicated. The tuning 
should be done by logging the settings for 
the various wavelengths. 


"(See Porpurar Rapio, January, 1924 


Construction: Not a simple set to make. Some 
experience in making sets should be had 
before attempting construction.* 

Approximate range: 2,500 miles. 

Outstanding features: Only three tubes are 
used. One stage of audio-frequency am- 
plification is reflexed. 


, pages 80-81, for constructional details.) 
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DONLE DETECTOR CIRCUIT WITH TWO STAGES OF AUDIO-FRE- 
QUENCY AMPLIFICATION 


Cost of parts: Not more than $38.00, Approximate range: 1,000 miles. 

Sslzcivites Bair: Outstanding feature: This circuit uses the new 
nay é ; type of sodion tube which is extremely 

Operation: Very simple. sensitive but which cannot oscillate or 

Construction: Not hard to put together.* radiate. 


"(See PorulaRx Ravio, March, 1924, pages 2942953, for constructional details.) 
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THE SUPERDYNE CIRCUIT WHICH EMPLOYS A REVERSED-TICKLER 
FEED-BACK FOR ELIMINATING REGENERATION 


Cost of parts: Not more than $47.00. learned, the set will function nicelv. 


Selectivity: Excellent. Construction; Fairly complicated.* 
Operation: Rather complicated. The opera- 1 , g ; 
tor will have to get used to the proper Approximate range: 2.000 miles. 
adjustment of the tickler before he will Outstanding features: Excellent selectivity and 
get good results, but when this has been sensitivity. 


[Fee Poecrar Rapio, March, 1924, pages 296-297. for constructional details.) 
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FOUR-CIRCUIT PORTABLE RECEIVER 
Cost of parts: Not more than $50.00. Approximate range: Local. 


Outstanding feature: Alb parts mounted in a 


Selectivity: Excellent. i 1 
including loops, batteries and 


Operation: Simple. cabinet, 
Construction: Not difticult.* tubes. 


"(See Porulxk Ravio, February, 1924, pase 152, for constructional details.) 
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THE DN CIRCUIT WITH THREE STAGES OF RADIO, DETECTOR AND 
TWO STAGES OF AUDIO-FREQUENCY AMPLIFICATION 


Cost of parts: Not more than $60.00. Approximate range: 2,500 miles. 

Outstanding feature: The addition of the 
f radio-frequency amplification to the orig- 
Operation: Fairly simple. inal DX set improves the sensitivity great- 
Construction: Complicated.* ly without complicating the tuning control, 


Selectivity: Very good. 


(Fee Poi ian RADIO, April, 1923, pages 310-311, for constructional details.) 
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q Some of the amazing possibilities that are opened up by 


the application of electromagnetic waves to transportation. 


ONE PRESENT USE FOR ELECTROMAGNETIC WAVES 


The conquest of friction by clectromagnetic forces has already been accomplished 

inside the vacuum tubes used by Sir Joseph J. Thomson to investigate the movements 

of atomic particles. Professor R. Everett is explaining to Sir Joseph one of the 
electromagnets used in this work. 


Rapid Transit by Radio 


Passengers may be carried from Chicago to New York 
in five minutes. Freight may be hauled across the con- 
tinent for a few cents a ton. These are some of the 
things that speculative science hopes for from the ap- 
plication of electromagnetic waves to transportation. 


By THOMAS ELWAY 


OULD you like to leave your sea- 
side cottage in Atlantic City each 
morning at a quarter before nine and 
fifteen minutes later be at your desk in 
New York, ready for work? 
Or if your home and business is in 
the middle west, would you like to step 
into the Radio Express two or three 


evenings a week and be whisked in a 
few minutes to the door of a Broadway 
theatre, whence you could return after 
the show in time for a good sleep in 
your own bed? 

Of course, you would. <A gentleman 
who loved the open no less than he did 
the Great White Way remarked once 
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RAPID TRANSIT BY 


that the ideal existence would be to live 

in Texas in the daytime and in New 

York at night. an 
Well, why not? 


If we want these things let us get 


them. They can be done. There is bet- 
ter than an even chance that before you 
and I are dead they will be done. And 
radio may help to do them. 

The only thing that stands in the way 
of doing them tomorrow is friction. 

To haul a railway train from Chi- 
cago to New York requires a great 
deal of power. Tons of coal must be 
burned. tons of water must be evap- 
orated into steam. scores of men must 
handle and rehandle this coal and water; 
all in order that the necessary hundreds 
of horsepower be available each second 
to keep the train in motion. 

All this power is dissipated in fric- 
tion; friction of the wheels on the rails, 
friction of the axles as they turn in 
their oiled boxes, friction of the air as 
the train forces its way through it. If 
there were such a thing as a frictionless 
railway train you could put it on a level 
track at Chicago, give it one good shove 
and send it all the way to New Orleans. 
If there were no such thing as air fric- 
tion New Yorkers would not need to 
mail their letters to Jersey City; they 
could stand on the dock and throw them 
over. 

Friction is our Old Man of the Sea. 
Gripped on the back of our civilization 
he takes his toll of money and of time 
from every article we buy and every 
act we do. The copy books are wrong. 
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It is friction—not procrastination—that 
is the thief of time. 

Consider the city worker who com- 
mutes. Two hours a day, twelve hours 
a week, he pays to Old Man- Friction. 
Even if he lives inside the city he spends 
an hour or so a day moving about in 
street cars; an hour that could be short- 
ened to five minutes if our Old Man 
could be shaken off. 

In the United States the daily waste 
of time in merely moving people around 
totals much more than 20.000.000 work- 
ing hours; a tribute of ten or twenty 
million dollars daily to Old Man Fric- 
tion from this one source alone. 

In other ways the cost of friction 1s 
still more appalling. Take only one ex- 
ample; the cost of transporting food. 
Apples that bring fifty cents a barrel 
in Maine sell for five cents each in New 
York. An orange for which the Cali- 
fornia grower gets a fraction of a cent 
sells for a dime on the eastern seaboard. 

Some of this difference goes to mid— 
dlemen but Old Man Friction gets most 
of it. If there were no friction the 
growers could take their oranges up to 
the crest of the Rockies and roll them 
to New York. 

The troubles of the American farmer, 
troubles so serious that President Cool- 
idge has given them his personal atten- 
tion, are due in the main to the high 
cost of transporting farm products. Old 
Man Friction causes them. Our coal, 
the engineers say, threatens to run out. 
Old Man Friction eats it up. The cost 
of transportation ts the chief obstacle to 


1,000 Miles an Hour on the Radio Express! 


INDEED, a speed ranging from 10,000 to 20,000 miles an hour 

would be entirely within the realms of possibility for a pas- 

senger-carrying car propelled in an air-tight tube by electro- 

magnetic forces. This “electromagnetic express” could travel 
P from San Francisco to Boston in 20 minutes! 
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From a drawing made by Arthur Merrick for PopuLar RADIO 


a lower cost of living and more happi- 
ness for everybody. Old Man Friction 
stands in the way. 

“Granted.” you say. “But what are 
we to do about it? Friction is a fact of 
nature, as inescapable as cold or gravity 
or the need of breathing air.” 

Not a bit of it. Friction is not ines- 
capable. There are many ways in which 
science may be able to get rid of most 
of it; for example, we might invent a 
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The Radio Tube Express 


What the city terminus may look like some 
day—if Mr. Elway’s predictions come true. 


frictionless metal for rails and bearings. 

But one of the most promising ways, 
so far as transportation is concerned, 1s 
likely to be the Radio Tube Express. 

It would be more exact, perhaps, to 
call this the Electromagnetic Express, 
for the electromagnetic waves upon 
which the idea depends are somewhat 
different from the waves used in broad- 
casting though they belong to the same 
family. These waves can be used to 
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shoot freight and passengers through 
frictionless tubes. 

You can make a small model of the 
system for yourself. Take some insu- 
lated copper wire and wind it onto a 
porcelain tube like a lead-in insulator, 
or onto a wooden spool with a hole in 
it. The hole should be about a quarter 
of an inch in diameter. The size of the 
wire does not matter much. Wind on 
enough turns of it so that there are 
eight or ten layers of the wire. 

Now get a round rod of iron, like a 


large nail, of a size that will fit loosely © 


inside the hole in the coil of wire. In- 
sert one end of this iron rod into the 
coil, so that it goes about half way 
through the coil. Then pass a heavy 
direct current of electricity through the 
wire. The iron rod will suddenly jump 
all the way inside the coil, being pulled 
in by the electromagnetic waves which 
the current produces. This device is a 
familiar one in electrical engineering, 
being used, for example, in the electro- 
magnetic circuit breaker, in the regulator 
for arc lamps and in many other items 
of electrical equipment. 

But suppose that this small coil of 
copper wire were really a great tube 


reaching from New York to Chicago. 
And suppose that the electric circuits in 
the wire wrapped around it were so ar- 
ranged that they produced a moving 
electromagnetic field; a field that trav- 
elled along the tube continually in the 
direction of Chicago. If, then, you 
dropped a piece of iron into the open 
end of the tube at New York that iron 
would be pulled along the tube all the 
way to Chicago, just as the small piece 
of iron was pulled inside your model 
coil. 

Replace the piece of iron in the New 
York-Chicago tube by an iron car filled 
with passengers or freight, and you see 
what the radio tube express would be 
like. 

There would be no wheel friction or 
rail friction to bother this express, for 
the car would be suspended in space by 
the electromagnetic forces. It would not 
touch the tube at all. Air friction could 
be eliminated by making the tube air- 
tight and pumping all the air out of it, 
so that the air-tight and air-filled car 
flew along in a vacuum. Air locks’ at 
the two ends would permit passengers 
to enter and leave and safety devices 
would be provided to prevent suffocation 
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in case of any untoward accident. 

The speed of such a device would be 
virtually unlimited. A thousand miles 
an hour would be easy. Ten thou- 
sand or even twenty thousand miles 
an hour is probably quite possible. San 
l’rancisco to Boston in twent́ minutes; 
New Vork to Washington in the time 
a street car needs to go one block; such 
are the promises of transportation 
through electromagnetic tubes! 

Of course, these tubes would not be 
cheap to build, nor would they be cost- 
less to operate. There is no promise of 
Letting transportation for nothing. But 
they would eliminate the main cost of 
transportation, the cost of friction. They 
would take the Old Man off the back of 
the world. 

The scientific and engineering difficul- 
ties are less serious than the one of 
first cost. Small tubes on this principle 
have been built already. One was pro- 
posed some years ago for transporting 
mail in cities. An electromagnetic gun, 
working in the same way, was invented 
during the war and a model of it was 
built. 

These are small beginnings but they 
are enough to point the way. Remem- 
ber the history of the electric railway. 
The first one was shown as a curiosity 


* 
>> 
. 

+, 

7 
. 

* 
ond 
“we 
* e 
5 


POPULAR RADIO 


in Berlin in 1879, less than fifty years 
ago. A few years before that an obscure 
professor in Germany had built himself 
a little model car that ran by electric 
batteries. 

Everybody, the professor included, 
thought of this little car as a toy. To 
haul a man in one would have cost 
something like eighty dollars a mile. It 
was cheaper to hire a horse or a hundred 
horses than to use such a car. To build 
an electric railway on this basis would 
have cost many billions of dollars. 

Nevertheless, electric railwavs were 
built and they did not cost billions of 
dollars. They proved to he cheaper and 
more practicable than anyhody foresaw. 
Perhaps the express service in electro- 
magnetic tubes will come to practicabil- 
itv in the same way. 

There is one thing, I am convinced, 
which we may confidently expect. If 
our great-grandchildren do not ride to 
work at a thousand miles an hour in 
electromagnetic expresses and shoot their 
oranges east from California in radio 
tubes, it will be because these same 
things have been done in some better 
way. 

Old Man Friction is a load that Civil- 
ization must shake off. And Civilization 
will do so. 
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The First Announcer to 
Introduce American Programs 
to South America 


Station RDRA at Pittsburgh has been heard so 
consistently in South America that the directors 
vf that station have decided: to put on regular 
programs in Spanish for the benefit of listeners 
in our sister continent. Senor D. Santini, who 
served as announcer when the first of these pro- 
grams was broadcast recently, was born and 
educated in the Argentine Republic, though ke 
ts now a radio engineer in the United States. 


How to Make Your Own 
Grid Condensers 


By GORDON D. ROBINSON 


Do you know that a unique condenser may be made with 


the help of your electric fan? 


Merely twist together two 


lengths of insulated wire; the copper conductor will form the 
plates and the insulation will take the place of the dielectric. 


AVE you a few feet of magnet wire 

and a small lump of paraffin? If 
you have, you can make yourself all the 
grid condensers you need with no ex- 
pense and little work. You do not even 
have to be particular about the size of 
wire; almost anything from No. 24 to 
No. 36 will do. If you have it, use 
double cotton- covered magnet wire; 
thinner insulation will give somewhat 
more capacity, but won't stand as much 
voltage. 

Suppose that you want to make a grid 
condenser for a detector tube. This is 
how to do it: l 

Take about twenty feet of magnet 
wire (any size that you have handy), 
and double it. Get out the sewing ma- 
chine, the electric fan, the old spark-gap 
motor or anything else you have handy 
that revolves rapidly. Fasten the two 
ends of the piece of wire to the revolv- 
ing shaft and hold the rest of the wire 
out straight so that it can be twisted. 
Now start the motor, or whatever you 
are using, and run it until you have a 
twisted pair with several twists to the 


inch. If you follow these instructions 
properly you will now have about ten 
feet of twisted pair. In order to get 
two separate conductors and to get rid 
of any broken insulation at the ends, cut 
off six inches or so from each end of the 
pair. With several thicknesses of paper 
or tape carefully insulate each wire at 
one end of the pair, beginning with the 
insulated ends and wind the two wires 
on a match stick, leaving just enough 
wire unwound to connect the condenser 
where wanted. Now dip the wire into 
hot paraffine and keep the paraffine hot 
until the insulation stops bubbling. Let 
the paraffine cool until it is about to solid- 
ify before you take out your condenser. 
When the wax has finally set you have 
the finished condenser. 

Can these condensers be made to be 
used with power tubes? They certainly 
can. Several months ago, the author 
made two such condensers from about: 
No. 26 double cotton-covered’ magnet 
wire; since that time these two con- 
densers have been used in the grid cir- 
cuits of two quarter K. W. tubes. with 
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entire satisfaction. The exact voltage 
applied to these condensers is not known, 
but it was found that when working at 
full power as much as two amperes was 
indicated by a hot-wire ammeter in the 
common grid circuit of these two tubes. 

The capacity of a condenser of this 


type 1s determined principally by the 
length of wire used. For a given length 
of wire, and kind of insulation, various 
sizes of wire will give nearly the same 
capacity. If the condenser is used with a 
power tube, use only double cotton-cov- 
ered magnet wire not finer than No. 28. 


The Radio-Grouch 


Tuts is a wonderful age. By simply turning a few knobs I 
can let a lot of total strangers into my house. A man’s home is 
no longer merely his castle; it is a Chautauqua. 

* * * 


A RESIDENT of rural Connecticut can now enjoy all the discom- 
forts of New York life without suffering any pain in his New 
England thrift. 

* * * 

Ir is a wonderful thing to sit in a Minnesota farmhouse and 
personally hear a European statesman explain why they can’t 
pay us what they owe us. 

* * * 

A WASHINGTON man is now sending pictures by radio. The 
one I saw made me very happy. I was glad I didn’t know the 
man personally. I hope they don’t carry this too far. A great 
advantage of the radio concert is that you can hear the singing 
without seeing the singer's mouth. 

* * * 

ANOTHER good thing is the sleeping accommodations. The 
Metropolitan Opera House has never done the right thing by 
our sleeping classes. The seats are narrow and uncomfortable. 
For all the sleep you get you might almost as well be in a Pull- 
man. With the radio all this is changed. You can get yourself 
comfortably stretched out, turn on a good German opera and 
have a refreshing evening. The radio is the finest cure for insom- 
nia that has come into the world since Gibbon wrote “The De- 
cline and Fall of the Roman Empire.” 

* * * 


_No wonder statesmen love to broadcast. It's a wonderful 
thing to be able to talk to people who can’t talk back. 


HOWARD BRUBAKER 
+ x x 
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From a photograph made for Por tn. Ax Rho 
THE AUTHOR TESTS THE RECEIVER 


In testing the set in the laboratory, a short length of wire was strung up around the 
picture moulding for use as the antenna and another piece of wire was attached to 
the radiator. The volume of signals was remarkable, 


HOW TO BUILD A 


REGENERATIVE RECEIVER 


— For Use With an Indoor Antenna 


This article has been prepared for the special benefit 

of the radio fan who is so situated that he cannot in— 

stall or use to advantage the standard tvpe of outdoor 
acrial. 


By ADRIAN M. TOBIAS 


Cost or Parts: About $55.00 
RECEIVING RANGE: Up to 1,500 Miles 


Here Ark THe Frems You Witt Neen 


A—Inductor (dimensions and winding data DI, D2 and D3—Amsco improved 20-ohin 
are given in the text of article): rheostats ; 

B— Bradley leak, variable 14 to 10 megohms ; K—Coto-coil No. 8.000 variometer : 

C—Thordarson condenser, 13-plate variable Thordarson super transformer, 3½ to 
with vernier, approximate capacity, ratio: 
00025 mfd.; F2—same, 6 to l ratio; 
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568 


F; 


Gl, G2, G3—Fleron No. 7 standard porce- 
lain sockets; 

H—Amplex grid-denser—small variable con- 
denser ; 

Ji—Saturn phone jack, single-circuit; 

J2—Saturn phone jack, double-circutit ; 


55 “B” battery binding- post 

ock; 

L New York Coil Co., mica-fixed-conden- 
ser, . 00025 mfd.; 
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Fe 


BLEV 

M—hardwood sub-base; 

N—composition panel; 

O—Eby binding posts; 

P and PI Radion hard rubber dials; 4-inch 

diameter ; 

stock cabinet, 7 inches by 18 inches, as 
shown in Figure 7. Necessary connect- 
ing wire, varnished-cambric tubing, 
wood screws, etc., etc. 


O find a suitable location for a 

good outside antenna with the 
necessary lead-in, and outside ground 
connection through approved lightning 
arrester, has become a serious problem. 
Congested city districts especially pre- 
clude the possibility of finding an open 
space sufficient in area to get the 
proverbial hundred-foot run, free from 
obstructions. To find a really good 
location on any city apartment building 
could be likened to the historic search of 
Diogenes. 

In view of these conditions, some 
form of interior antenna or collector 
seems to be the logical answer. How- 
ever, the usual three-tube receiver, when 
operated with wire strung around a 
room, loses so much of its sensitivity 
that loudspeaker reception on fairly 


distant stations is usually out of the 
question. 

The writer was confronted with the 
conditions here outlined and has ex- 
perimented with a circuit employing three 
tubes that gives loudspeaker reception on 
stations up to 1,000 miles or so. A 
length of about fifty feet of bell wire 
strung around the picture moulding of 
two rooms is sufficient for the antenna. 

PopuLAR Raprio has repeatedly set 
forth the several qualities that a radio 
set must have in order to be considered 
in the popular class. These qualities 
may be enumerated as follows: 

: It must be selective: 

: It must be sensitive; 

: It must be easy to construct; 
: It must be inexpensive; 

: It must be easy to operate. 
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2 45 V. 
THE ELECTRICAL WIRING DIAGRAM FOR THE RECEIVER 
Figure I: This includes all the connections for the various instruments and parts 
that go to make up the completed set. All the parts are marked with designating 
letters which are repeated in the text and the list of parts. The diagram reads from 
RIGHT TO LEFT to facilitate wiring. 
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Figure 2: This picture shows the general arrangement of all the instruments fastened 


THE REAR VIEW OF THE SE 
to the panel or to the base. The exact locations for the instruments are given 
in ligure 3. 
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The circuit described in this article 
will easily choose between, or separate, 
stations with a difference in operating 
wavelength of only five meters. In 
New York City, for example, when 
station WHN is operating, WDAP in 
Chicago can be tuned in on a loud- 
speaker without interference. Both sta- 
tions are in the 360 meter class. (Point 
No. 1.) 

This set is highly sensitive—as is evi- 
denced by the fact that it gives loud- 
speaker reception up to 1,000 miles on 
an indoor antenna. (Point No. 2.) 

Ease of construction is a relative term. 
This set is no harder to construct 
than any other double- circuit receiver. 
(Point 3.) 

Low cost of construction is also rela- 
tive; the cost of building the set here 
described, however, compares favorably 
with the cost of building any three- 
tube regenerative receiver. (Point 4.) 

The operation of this set is really 
simple and the set will give good re- 
sults. (Point No. 5.) 

In the building of such a set careful 
attention to the constructional details is 
highly important. 
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The Parts Used in Building the Set 


In all the diagrams in this article each part 
bears a designating letter. In this way the 
prospective builder of the transmitter may eas- 
ily determine how to mount the instruments in 
the correct places and connect them properly 
in the electric circuit. The same designating 
letters are used in the text and in the list of 
parts at the beginning of the article. 


The list of parts there given includes 
the exact instruments used in the set 
from which these specifications were 
made up; however, there are many other 
reliable makes of instruments which 
may be used in the set with equally 
good results. 


How to Construct the Set 


It is presumed that the prospective builder 
is provided with an assortment of small tools 
before he attempts to build a radio set. Hav- 
ing the necessary tools, use the utmost care in 
mounting each and every part and above all. 
do not hurry. Consider every operation as 
vital and thus avoid disappointment. 

When all the necessary parts and materials 
have been obtained, prepare the panel as the 
first operation. A stock size 7-inch by 18-inch 
panel, N, is usually cut to size so close to the 
specified measurement that no “dressing up” 
will be necessary. 

Lay out the holes on the panel with a cen- 
ter punch as shown in Figure 6. For the lar- 
ger holes such as those for shafts, jacks, etc., 
it is a good plan to use a smaller size drill 
first (about a No. 34), and then follow up 
with the proper sized drill. 

The holes outlined in the diagram with a 
double circle should be countersunk so that 
the flat-head machine screws, used for fas- 
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THE WORKING DRAWING FOR CONSTRUCTION 


Fıcure 3: Here are shown the correct positions for the various instruments. The 
positions are given center to center, for all instruments. 
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THE SET AS SEEN FROM THE LEFT 


Fictre 4: 


This diagram shows the way to mount the inductor, the variable con- 


denser and the grid-leak and binding posts for the antenna and ground connections. 


tening the various instruments, will be flush 
with the panel. The panel diagram does not 
give the size of holes to be drilled because the 
builder will be best guided by the size of ma- 
chine screws that usually accompany the parts. 
However, it 1s good practice to drill a 5-16 
inch hole for all % inch shafts (excepting for 
the inductor shaft), thus assuring ample clear- 
ance. Use care in drilling and handling the 
panel to avoid scratches on the polished sur- 
face. 

The sub-panel or base M should be cut from 
thoroughly dry, yellow poplar or white wood 
1% inch by 634 inches by 1734 inches. (See 
Figures 2, 3, 4 and 5.) 

Next, mount the grid-leak B on the panel 
by means of two screws. 

Then mount the two jacks, JI and J2, the 
three rheostats, Dl, D2 and D3, and also the 
four binding posts, O, as shown in Figure 3. 
The variable condenser C, the plate variometer 
E, and the inductor A are not mounted until 
after the panel is attached to the base by means 
of 5 wood screws. 

Attention should now be given to the mount- 
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ing of the parts on the wooden base. Begin 


with the connection block K (see Figures 3 
and 9) for supporting the three “B” battery 
binding posts. Use soldering lugs under the nuts 
on these binding posts and bend them down 
at right angles to make it easier to solder the 
leads to them, when wiring. After attaching 
this block to the base, mark the location of all 
screw holes for mounting the transformers 
Fl and F2, and the three tube sockets, Gl, 
G2 and G3. Use an awl so as to provide an 
easy means of putting in the wood screws that 
hold these parts to the base. Before attaching 
the transformers, Fl and F2, scrape the finish 
from around the screw-holes or the bases 
(looking down from the binding post marked 
„plate“ on each transformer). This will 
make a good contact spot, for the small sol- 
dering lug (placed under the mounting screw) 
which will provide for grounding the cores of 
both of the transformers. 

The next job will be to construct the induc- 
tor A, see Figure 8. 

To begin with, proper materials for making 
the inductor are essential and should include 
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the following: a No. 2 (Radion) hard-rubber 
tube, which is 4 inches in (outside) diameter, 
and 3½ inches long; one No. 012B (Radion) 
hard-rubber rotor; one 8-inch length of brass 
rod, 4 inch in diameter; a small spool of No. 
20 DCC copper wire; two 7-inch lengths of 
about 16-strand, silk-covered, “pig tail” wire, 
and a dozen round, hardwood toothpicks and 
some %-inch cotton tape. 

Begin by drilling the 44-inch holes in the rub- 
ber tubing for the brass shaft that passes 
through the tubing and rotor. Locate these 
holes correctly (midway between the ends of 
the tube and exactly at right angles to the 
axis) for there is only a small clearance be- 
tween the rotor and the tubing. 

There should be a Winch space left be- 
tween the two stator windings. Therefore, 
draw two pencil lines around the tubing so 
that they will pass within 1/16 inch of the 
edges of the holes for the brass shaft. These 
pencil lines should be concentric with the axis 
of the tube and will form guide lines for the 
first inside turns of the stator windings. 

Have ready about a dozen pieces of the A- 
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Ficure 5: 


inch dry cotton tape cut into 14-inch lengths; 
also cut about a dozen of the toothpicks in half. 

Next, mark one of the shaft holes so that 
this side will be known as the front, and 
viewed thus, the right-hand stator will be the 

grid winding and the left will be the ground 
aiding. Now drill two small holes 4 inch 
apart, on the guide line, for the start of the 
grid winding. These holes should be made 
with a No. 48 drill and should be located hori- 
zontally on the bottom of the tube. 

Start winding the grid stator with a clock- 
wise motion (looking at the tube from the 
right end) and place three pieces of the cot- 
ton tape so that the wire passes over them 
about in the middle. These three pieces of 
tape should be spaced equally around the pe- 
riphery of the tube. When one complete turn 
is wound on, fold the loose end of the cot- 
ton tape back over the first turn, so that the 
second turn will hold it fast. (See Figure 9.) 
This prevents the wires loosening up. Then 
continue until 25156 turns have been put on and 
finish the winding. by drilling a small hole with 
the same-sized drill, pull the wire through 
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THE SET AS SEEN FROM THE RIGHT 


This view shows the position for the transformers, the tube sockets, the 
vartumeter, the filament rheostats and the two binding posts for the “A” battery. 
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THE DRILLING PLAN FOR THE PANEL 
This drawing shows where to drill the holes for the screws and shafts 


Fictre 6: 


of the instruments which protrude through the panel. 


The holes outlined with a 


double circle should be countersunk so that the flat heads of the screws will set 
flush with the panel. 


and wedge in the hole with a piece of hard- 
wood toothpick driven securely in. Leave a 
piece of wire, about six inches long, projecting 
on both ends of the winding. 

Now drill two other holes near the finish of 
the winding, spaced around the periphery in 
the same manner as the cotton strips, and in- 
sert pieces of toothpicks to prevent the wind- 
ings from loosening or slipping. 

Now proceed in the same manner to wind 
the ground stator. 

When these two are completed, the next job 
will be to prepare and wind the rotor coils. It 
will be found that the rotor ball has a center 
rib running around its circumference, that is, 
S% inch wide. This will have to be dressed 
down with a penknife and sandpaper to 3% 
inch, to make room for the 25% turns of No. 
22 DCC wire. 

As hard rubber works easily, this can be 
done with a good sharp pocketknife. Begin 
winding by drilling hole at outside edge and 
midway between shaft holes. Secure this start 
with hardwood pin, leaving about VA inch free 
end of wire on inside of rotor and wind in 
same direction as stator. Put on 25'% turns, 
drill through and pin this inside end of first 
half of rotor. About 2 inches free end is re- 
quired on inside of rotor. Wind the other half 
of the rotor, starting on opposite edge from 
winding of first half, which will bring the two 
loose 2-inch free ends on inside of rotor at 
right angles to cach other. These 2-inch ends 
are the terminals of the two halves of rotor 
and terminate at rib of rotor. 

Clean all ends of the windings ready for 
soldering and then mount the rotor inside of 
the tube by means of the brass shaft. Take 
one turn around brass shaft with both of the 
2-inch free ends inside of the rotor and sol- 
der securely to the shaft. 

Conclude connections by soldering the two 
7-inch lengths of “pig tail” to the stator and 


rotor terminals. One end goes to the outside 
terminal of the grid stator and the other end 
goes to the outside terminal of the rotor wind- 
ing. The other 7-inch length is used to tie 
together the outside terminal of the ground 
stator winding and the outside terminal of the 
other half of the rotor winding. The inductor 
is now finished and ready for mounting in the 
Set. l 

Shielding the inductor is optional, although 
recommended, as even slight body-capacity ef- 
fect is annoying in such a selective tuner. A 
thin sheet of copper, cut as shown in Figures 2 
and 4, is sufħcient. Cut an opening about 5% 
inch in diameter where the inductor shaft pro- 
jects through the panel N and mount the va- 
riabłe condenser C directly over the shield, as 
this forms a grounded connection for the ro- 
tary plates of the condenser. Use a large size 
washer on the ground binding post for mak- 
ing contact with the shield. 

Next, attach the plate-circuit variometer E 
to the panel N and mownt the tuning inductor 
A on the wood base. Attach a dial to the plate 
variometer E, and one to the condenser C and 
also to the inductor A. On account of the 
flexible connections on the shaft and the rotor 
of the inductor, some form of stop is neces- 
sary. Insert a 4-36 machine screw in a tapped 
hole located on the panel N 1 inch up from 
center of rotor-shaft hole. (See Figure 4.) 
This machine screw should be about 3% inch 
in length and should be inserted from the back 
of panel. It serves to hold the sheet copper 
shield securely to the panel (use thin brass 
washer under head) and provides a good stop 
for the inductor by engaging with the slot 
found in the back of 4-inch hard-rubber dial. 
Use care in mounting the inductor, so that the 
shaft may move freely, covering the entire 
scale shown on the dial. When the instru- 
ments have been mounted the set is ready for 
wiring. 
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How to Wire the Set 


It is recommended that No. 18 SCC be 
used for all wiring. Cover the “A” battery 
leads (only) with varnished-cambric tubing. 
For all other wiring remove the cotton cov- 
ering and use the bare wire. 

Begin winding at the positive “A” binding 
post. If soldering lugs are used, put one 
under cach screw (nearest the “off” position) 
on each amplifier rheostat. The two lugs for 
grounding the transformer cores should be 
placed under the screws for fastening the trans- 
formers Fi and F: to the base and should 
have the tips bent up or offset so that when 
the wires are soldered to them they will be 
about 14 inch above the base. Allow a sufti- 
cient length of wire to reach from the posi— 
tive “A” binding post without a break to these 
lugs. Slip on a piece of tubing long enough 
tu reach to the soldering lug on the upper or 
second-stage rheostat Da. Solder to this lug. 
Continue in this manner to first-stage rheostat 
D, and then to the lugs at the base of each 
transformer and then on to the negative “B” 
binding-post lug. From this point run direct 
to the positive F binding post on the detector- 
tube socket Gs. Continue the positive “A” 
battery circuit by attaching leads from = each 
amplifier rheostat and run direct to the posi- 
tive F binding post of the two amplifier tube 
sockets Gi and G} The negative battery con- 
nections are made by running from the nega- 
tive F on the detector socket G; to the rheo- 
stat D, aud thence along the panel under the 
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jacks Jı and J: to the negative “A” binding 
post. Next, begin with the negative -F bind- 
ing post of the second-stage tube socket G. 
running a wire to the negative F terminal on 
first-stage socket G, and on to the negative 
“A” binding post. Connect the two negative 
filament binding posts on the transformers 
with a lead around to the negative “C” bat- 
tery and from the positive “C” battery run a 
wire over to the negative “A” binding post. 
This concludes the “A” battery or filament 
connections. 

All plate battery leads are made with bared 
wire. The transformers and tube sockets are 
so placed that short leads can be made from 
the grid posts on the tube sockets to the re- 
spective posts on the transformers. After 
these two connections have been made, attach 
a lead to the plate binding post of the second- 
stage tube socket Gi and solder it to the bot- 
tom tip or blade of the sinele-circuit jack J. 
Then solder one end of another wire to the 
top tip of the same jack and thence to positive 
“B?” amplifier binding post. Attach a lead to 
second tip from bottom on the double-circuit 
jack and go from here direct to the B+ post 
on the second-stage transformer F.. & lead 
is then soldered to third tip from bottom on 
double-circuit jack J: and taken direct to the 
binding post marked P on the second-stage 
transformer F. Then bring a lead from the 


top tip of the same jack, direct to the plate 
terminal of the first-stage tube socket G:. 
Finish the wiring job by soldering a short 


2 
4, 
6...  - 


aS 


THE DIMENSIONS FOR THE CABINET 


Fictrr 7: 


This drawing (which contains the top, front, and side measurements for 


the hardwood cabinet) may be turned over to a competent cabinet worker who can 
build it from these instructions alone. 
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THE MECHANICAL DIMENSIONS FOR THE INDUCTOR 


Figure 8: 


The top diayram shows the inductor as seen from above, the lower 


diagram shows the inductor as seen from one side and contains the measurements 
for all the parts including the rotor, the stator, the wooden base and the brass shaft. 


lead to positive “B” detector binding post and 
carry this lead to the B+ binding post of first- 
stage transformer F.. Mount the grid-denser 
H and carry a lead from the binding post 
marked P on the transformer F, to the plate 
variometer E and from the other terminal of 
the variometer run a wire to the plate post on 
the detector-tube socket Gs. Connect the vari- 
able condenser C in the circuit with a lead run- 
ning from stationary-plate binding post to the 
antenna binding post on the panel N. Next, 
attach a short length of “pig tail” wire to the 
antenna binding post and solder the other end 
to the inductor shaft. The lead from the in- 
side winding of the left-hand stator is now 
soldered to the ground binding post. The in- 
side terminal of the right-hand stator is now 
attached to the grid condenser L. Now attach 
a short wire (not over 34 inch long) to the 
grid post of the detector-tube socket G; and 


solder the other end of this to the lug on con- 
denser L. Finally, solder leads from the grid- 
leak to the lugs on the grid condenser and the 
wiring is complete. Check over the connec- 
tions carefully to be sure they coincide exact- 
ly with the wiring diagram in Figure 1. 


How to Operate the Set 


After every detail of wiring and assembly 
of parts is completed, the set is put into its 
cabinet. It is fastened securely by two 1% 
inch No. 7 flat-head, brass wood-screws in- 
serted through the back of the cabinet into the 
wood base, and five 34 inch No. 4 flat-head, 
brass wood-screws inserted, at top of panel, 
into the cabinet. 

The binding posts on the connection block 
K will now protrude through the slot cut for 
them in the back of the cabinet. 
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THE CONNECTION BLOCK AND THE METHOD OF 
SECURING THE WINDINGS 


Ficure 9: This diagram contains, at the left, the dimensions for the small binding- 

post panel for the B“ battery connections, and at the right the way to start the 

winding on the inductor—by folding a small piece of cotton tape to keep the first 
wire from slipping out of place. 


Put the set in operation in the following 
way: 

Provide a permanent inside antenna of or- 
dinary annunciator wire or stranded, silk-cov- 
ered wire of a color to match interior decora- 
tions. Preferably about 30 to 50 feet of either 
can be concealed back of the picture moulding. 
String the wire continuously away from the set 
by dropping. down from the moulding through 
a doorway into another room, rather than run- 
ning a large loop around the four sides of one 
room. 

Of course, if you are anxious to get the set 
going quickly, just throw 15 feet or more of 
bell wire on the floor, or out of the window, 
with one end attached to antenna binding post. 

The ground connection is made to a steam 
radiator or a cold-water pipe and to lower 
left-hand binding post of the set. 

The upper right-hand panel binding post 
should be connected to positive “A” battery 
(6 volts). 

The lower right-hand panel binding post is 
then connected to negative “A” battery. 

Attach the negative “B” battery lead to the 
first post at the right, on connecting Block K 
at rear of set. 

To the middle post attach detector positive 
“B” battery (45 volts). 

To the remaining post, attach amplifier posi- 
tive “B” battery (90 volts). The “B” bat- 
teries consist of two 45-volt sections connected 
in series with a tap in the center (45 volts) 
for the detector plate. 

With all rheostats in the “off” position in- 
sert a UV20l-a tube in the detector socket G3. 

Insert two UV-201-a tubes in the remaining 
sockets Gl and G2. 


If telephones are used, the plug should be 
inserted in the first jack J2 and the rheostats 
D1 and D2 turned up about half or three-quar- 
ters of the way. Next, turn the grid-leak 
knob B (clockwise) until slight compression 
is noted. . 

Then set the grid-denser H by turning knob 
(clockwise) until fairly strong compression is 
felt in turning. 

See that the main dial of the variable con- 
denser C is set somewhere near 18 or 20. 

The plate variometer dial Pl should be set 
at about zero. 

Rotate the inductor dial P very slowly until 
you hit your first station—bringing up the re- 
generation by rotating dial P1. 

As condenser C is also an element of the 
tuning, rotate the vernier for clearing up the 
signal. 

Then go back to dial P. this time holding 
the rubber end of an ordinary lead pencil 
against the panel at an angle and engaging 
the edge of the 4-inch dial. A slight twist in 
either direction gives a splendid vernier effect. 

The detector rheostat should be set just 
below the oscillation point and the control 
of oscillation is obtained by an adjustment of 
the grid-denser H. 

Keep the filament turned fairly high. thus 
requiring a lower value of plate inductance 
for stable operation. A certain combination 
of these two adjustments will bring in the sig- 
nals clearer, and with the least distortion. 

It will be found that there is a “best com- 
bination” of inductance and capacity for the 
different wavelengths. When these points are 
found—make a record of them, for it is then 
a simple matter to tune in the various stations. 


— 


Practical Pointers for Experimenters 


BEGINNING with the next issue, Porcar RADO will publish, each month, a new 
department that will contain helpful hints for readers who build the sets described 
in this magazine. 
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“Why risk life, money and time on North Pole explora- 
tions?“ asks the layman of the scientist. 


Here is one answer. 


WILL WE RUN THE WORLD’S MACHINERY WITH 
Radio Power from the Pole? 


Everybody knows that the frozen north contains great stores of coal. 
But nobody knows how to get it out and bring it down to civilization. 
The author of this article—himself both an arctic explorer and a radio 
expert—here proposes the most plausible method that has yet been 
suggested for using this now useless store of power. 


By LIEUTENANT COMMANDER FITZHUGH GREEN, U. S. N. 


NE black arctic night in February, 

1915, at Etah, North Greenland, 1 
sat toiling over an old-fashioned Tele- 
funken spark gap with nothing between 
me and a howling blizzard except the 
thin walls of our ten by fifteen radio 
shack. New York was nearly 3,000 
miles south; and the sun had been gone 


since October 19th. Allen, our radio 
expert and my only companion, had 
taken leave of me some hours before. 
He was bound for the main headquar- 
ters near the glacier. I was alone. 
Suddenly above the pounding of the 
wind and the hiss of drifting snow I 
heard a strange sort of scratching sound. 
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My hair seemed to rise. At once I knew 
what to expect. One of the huge polar 
hears that were always prowling about 
had discovered our tiny refuge. And 
since bears are very hungry at this 
season of the year, especially when 
violent wind disturbs their winter slum— 
bers, I at once prepared for a fight. 

I made sure that my Winchester .35 
had a full magazine and that one round 
was in the barrel. I cocked it carefully 
and extinguished the light. 

The scratching became more insistent. 
Polar bears are clever. I think one 
could pick a lock if he had a little prac- 
tice. 

The outer door creaked. Then its 
latch snapped. A furry mass plunged 
in and landed with a thud at my very 
feet. 

It was not a bear at all, but the 
radioman, Allen. Gasping for breath 
and badly frost-bitten he told me that 
he had been unable to reach the base and 
had been nearly blown into the Sound 


in his frantic efforts to reach the shack 
again. 

“This part of the world is certainly 
no place for radio!” he concluded with 
an emphatic shake of his head. 

Dy now he is willing, no doubt, to 
eat his wards. For it begins to look as 
if the North Pole were going to be a 
very important factor in the develop- 
ment of radio physics and related 
phenomena. 

Five arctic expeditions are scheduled 
to leave by the first of next July. Our 
dirigible Shenandoah flight would have 
made a sixth. Also France was planning 
to send her dirigible Dixmude north at 
the time it was struck by lightning in 
the Mediterranean. MacMillan, as all 
radio fans know, is now at Etah, Green- 
land; Rassmussen is in Coronation Gulf, 
above Canada. And Amundsen's ship, 
the Maud, is drifting north of Siberia 
frozen fast in the Polar ice pack. 

The principal aim of all these expedi- 
tions is to explore the 1,000,000 square 
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“RADIO-EQUIPPED EXPEDITIONS NORTHWARD ARE MATTERS 
OF IMPORTANCE TO RADIO SCIENCE" 


Indecd, the problem that civilisation faces in our rapidly diminishing coal supply may 

conceivably be met by explorers and radio engineers when the underground fuel 

supplics near the poles are finally tapped, believes Lieutenant Commander Green, of 
the Naval War College at Newport, R. J. 


RADIO POWER FROM THE 


POLE? 


Gilliams 


“POWER FOR RUNNING FACTORIES WILL BE SENT BY RADIO“ 


So states Professor A, M. Low, the distinguished British scientist and engineer. In 

the February, 1924, issue of Popunar RADIO he described some of the future possi- 

bilities of radio—among them the promise of power transmission over directed 
beams of radio waves, 


miles of unknown Polar Sea just north 
of Alaska. Other work will consist 
chiefly of scientific investigation of the 
aurora and of terrestrial electromagnetic 
phenomena peculiar to the far north. 

One look at the globe shows that the 
land area and population of the earth 
are mostly concentrated about its 
northern axis. Of the nearly two 
billion people in the world about 1,500,- 
000,000, or seventy-five percent of the 
whole number, are clustered on the 
upper portion of the ball on which we 
live. 

Hence, if new land is discovered this 
summer in that huge blank space that 
the map shows beyond Point Barrow, 
that land will be remarkably well situ- 
ated for easy broadcasting to at least 
seventy-five percent of the population of 
the earth. It promises to become a 


world-relay point, like the present relay 
station at Hastings, Nebraska. 

Two important facts indicate that 
world-wide broadcasting from such a 
central station in the Arctic is by no 
means a flight of fancy: 

First, it has been unofficially an- 
nounced that at the next International 
Radio Congress plans for a world-wide 
musical program within a certain narrow 
band of wavelengths will be seriously 
considered: 

Second, the Listeners“ Vote Contest“ 
polled by the Chicago stations WAZ, 
KYW and WDAP, indicates that music 
is the overwhelmingly popular choice of 
their vast invisible audience; out of 
263,410 votes received, over seventy-five 
percent demanded a daily diet of music. 

But new land in the Polar Sea will 
mean far more than just a possible 
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THE MAN WHO FIRST SENT POWER BY RADIO 


Back in 1900 Nikola Tesla not only produced electric discharges thousands of times 

more powerful than any produced before, but he sent power enough to light electric 

lamps, by radio, at distances of hundreds of feet. Only the lack of a way of directing 

the beams of radio power in a single direction prevented the development at that time 

of practical methods of power transmission without wires. This problem of directed 
radio beams is now in a far way to be solved. 


location for a broadcasting station. has a vast oil reserve in north Alaska 


There was a period, millions of years 
ago in geologic history, when a moist 
and torrid climate prevailed not only in 
the tropics but at the Poles as well. 
Dank vegetation covered lands where 
ice-caps now climb thousands of feet 
into the sky. 

With the passing of time this vegeta- 
tion became buried; then was metamor- 
phosed by heat and pressure into coal 
and oil. Sledging through Ellsemere 
Land a thousand miles north of the tree 
line MacMillan and I found naked seams 
of fine black coal exposed. The navy 


which contains a lake of almost pure 
vaseline. 

The land which Amundsen may dis- 
cover on his transpolar flight in July 
will undoubtedly hold even greater de- 
posits of raw fuel. But, hemmed in as 
it will be by a vast desert of ice, that 
fuel can never reach a market as such. 
Nor, for the same reason, can it ever be 
converted into ordinary forms of electric 
energy, such as could be conducted by 
wire to the mainland. The ever-shifting 
ice pack forbids any such man-made ex- 
pedient. 


RADIO 


Radio provides the only answer. In- 
calculable power won from the enor- 
mous fuel deposits of the frozen north 
can be made available to civilization 
only through the medium of radio 
power conveyance. 

We must not be too skeptical of this 
hope. Edison, with all his optimism, is 
alleged once to have denied vigorously 
that we could ever carry electric current 
from distant water-power to our cities. 
Now California is a network of high- 
tension lines, 

Indeed, we may be already in sight 
of the goal, of radio power. Recent 
experiments with high frequencies, 300 
kilocycles and over, have given phenom- 
enal results. On waveleneths under 200 
meters, and with absurdly small power, 
amateur stations have covered distances 
beyond the range of all but the largest 
professional sets. It is reported that 
regular daylight transmission between 
Paris and Nice has been obtained on a 
wavelength of 56 meters, or about 5,500 
kilocyeles. Marconi has gone beyond 
100 miles by telephone at a wavelength 
of 15 meters, a frequency close to 20,000 
kilocyeles. 

It is here that we cross the trail to 
future arctic power transmission. For 
Marconi has built a parabolic reflector 
which, with such wavelengths, confines 
their energy to a very much smaller 
heam. Indeed, he has thereby reduced 
the usual 360-degree spread of radiated 
waves to the almost miraculously small 
sector of 3 degrees. 


POWER FROM THE POLE? 
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In like vein we may imagine radio 
engineers developing, either by high fre- 
quency or by some other means, a radiant 
kinetic energy capable of being trans- 
mitted without appreciable loss from a 
distant source of power to a suitable 
receiving station close to civilization. At 
the latter point will be located some form 
of transformer for converting the incom- 
ing torrent of high-pressure waves into 
usable power, just as is now done with 
high-tension currents brought from the 
high Sierras to the great agricultural 
valleys of the Pacifie Coast. 

In still another way north-polar 
physics, as they concern radio, command 
attention, Remember that our earth is 
an oblate spheroid, a ball slightly flat- 
tened at its poles. For the same reason 
—centrifugal foree—the atmosphere is 
tremendously more oblate. Near the 
poles its depth is many times less than 
at the equator, a fact that may help to 
explain the mysterious aurora borealis. 

It has even been suggested that the 
aurora is the manifestation of a natural 
power just as a waterfall is the visible 
sign of water-power. 

ln any event the departure of these 
radio-equipped expeditions northward 
this summer is a matter of substantial 
importance to radio science. Not only 
may an entirely new field of work be 
opened up, but study of the radio con- 
ditions in high latitudes—such as Mac- 
Milan has been in this winter—may 
lead us to understand riddles that still 
battle the Marconis of the world. 


A New Series of Articles 
by Sir Oliver Lodge 


ENGLAND'S foremost physicist, whose writings on radio and electrical 
phenomena have appeared in this magasine during the past two years, 


has just completed another important series that has been 


written 


especially for the radio amateur, and which will appear exclusively in 
PopuLaR Rapio—beginning in an early issue. 


A HEADPHONE TO EVERY SICKBED 
Every one of more than five hundred beds in the three Pittsburgh tuberculosis hos- 
pitals ts equipped with a radio headset, so that any patient may listen in at any time 
without disturbing the neighbors. 


* 


Dr. Radio, Interne 


An order has just gone out to equip all beds in all Government hospitals 


with radio headsets. 


How this unusual form of installation works in actual 


practice has been successfully demonstrated by the hospitals in Pittsburgh.— 
and is told in the following article. 


By HARRY A. MOUNT 


T was at Station WCAE, Pittsburgh. 

The singer was an experienced con- 
cert artist, but it was her first radio 
“appearance.” As the announcer intro- 
duced her and the piano accompaniment 
began her hands trembled so that the 
music sheets she held shook. Her voice 
was weak and strained. It not infre- 
quently happens that the most experi- 
enced singers experience this new form 


of stagefright when first they face the 
microphone in the deadened interior ot 
a radio studio. When the singer had 
finished the number she sank into a 
chair. 

Oh!“ she said. “That was the most 
awful experience I have ever had.” 

Luckily she was given a chance to 
compose herself, for another artist went 
“on the air” for a few minutes. We 
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stepped out of the studio into the recep- 
tion room to wait. 

It's uncanny,” she said. “If I could 
only see or hear my audience or just 
had some sort of a picture of them in 
my mind.” 

“I'll give you a picture of part of 
your audience,” I volunteered. “Just 


imagine a long row of white beds in a- 


screened room; on each pillow a white 
face. But there are smiles, for at the 
head of each bed a pair of radio tele- 
phones are attached and most of them 
are in use.” 

That day I had visited most of the 
large hospitals in Pittsburgh and I as- 
sured her that the sound of her voice 
eased no less than five hundred beds of 
pain that mght, and perhaps a thousand, 
in hospitals of Pittsburgh alone. 
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Nearly every hospital in the city has 
radio equipment of some kind. Most 
of it has heen donated. There is also 
probably the most complete hospital 
radio equipment in the world in the three 
city-owned tuberculosis hospitals. Each 
bed (and there are more than five hun- 
dred) has, as part of its permanent 
equipment, a pair of telephone head 
receivers. 

The equipment in each of the two 
smaller of these hospitals consists of a 
single radio receiving set installed in the 
basement, zatteries, charger, and a 
power amplifier are part of this equip- 
ment. From this set run wires to all 
parts of the buildings. One of the 
patients is trained as operator and it is 
his duty to keep the set running day 
and night, whenever there is anything to 


OLD DR. RADIO IN THE CONVALESCENT WARD 


Every afternoon and evening the men patients in the ward maintained by the Carnegie 
Steel Company in St. Elizabeth's Hospital in Pittsburgh are entertained by a dif- 
ferent sort of ether wave than that to which patients are ordinarily accustomed. 
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be heard. The patients may listen in 
at any time merely by placing the tele- 
phones on their ears. In addition there 
is a loudspeaker which can be moved 
to any part of the buildings for special 
uses, 

Twice a week there is a movie show 
for the patients and the loudspeaker fur- 
nishes music; it is used in the school- 
room for the little patients; occasionally, 
when requested, it is placed in one of 
the wards so that all of the patients 
may hear without the headphones. 
Again it furnishes an evening’s enter- 
tainment for the doctors or nurses. The 
largest of the tuberculosis hospitals has 
two receiving sets and three loudspeak- 
ers, beside the headphones. 

The proposal to install this radio 
equipment in the tuberculosis hospitals 


— 


THE RECEIVING APPARATUS 


The receiving apparatus and power amplifier 
that serves the three Pittsburgh tuberculosis 
hospitals ts located in a basement room; from 
this set wires lead to all parts of the buildings. 
One of the patients ts trained as an operator 
and no one else is allowed to touch the ap- 
paratus. The telephone transmitter ts used ta 
make announcements to the patients between 
numbers. 
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met with strenuous official objection at 
first, but, chiefly because part of the 
equipment had already been ordered, 
one of the smaller hospitals was equipped 
as an experiment. Now all are equipped 
—and no one is better pleased than the 
official who originally made objections. 

“I think if anyone tried to take the 
radio out now.“ said one of the doctors. 
“we would have a mutiny on our hands.“ 

There had been ample ground for the 
official objection too. In Pittsburgh, as 
in most other cities, there are a number 
of hospital installations which cannot 
be counted successful. In several in- 
stances expensive sets have been donated 
to the hospital with only a loudspeaker 
for receiving; such an outfit can seldom 
be used in a ward. If one of the 
patients is too ill to listen, all must fore- 
go the pleasure of doing so. 

But there are exceptions. 

At St. Elizabeth’s Hospital the Car- 
negie Steel Company maintains an in- 


dustrial ward and the company has 


installed, in a sun room, a fine radio 
receiving outfit with a loudspeaker. 
Most of the patients are convalescent 
from accidents and the radio is kept busy 
nearly every minute of the day. 

The receiving apparatus in this case is 
enclosed in a glass-front case which is 
kept locked. The hospital electrician 
has the key and he makes the necessary 
adjustments. There is a switch on the 
outside of the cabinet so that the patients 
can turn the set on and off. 

It is important that the patients should 
not be allowed free access to the receiv- 
ing apparatus. 

Ves,“ said the superintendent of one 
large hospital, we have a fine radio 
set, but the patients break so many 
parts the upkeep is too much. I am let- 
ting them go without it for a while.” 

In another hospital a fine radio set 
had been installed in the chapel, where it 
was used only on Sunday morning to 
receive broadcast church services. Some- 
one had “borrowed” a couple of the 
vacuum tubes, the batteries had run 
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The little tubercular patients who attend school at the Bedford Farms Hospital in 
Pittsburgh can either go out and play between lessons—or listen in on radio. 


down and it was useless. It could not 
be moved from the chapel for fear of 
offending the donor. 

At the Marine Hospital there is a 
radio set in the Red Cross hut, and it 
not only furnishes nightly entertainment 
for a group of disabled veterans of the 
World War, but music for frequent 
dances. 

Aside from the radio sets owned by 
the hospitals, every institution visited 
had from one to five patients who had 
had their own radio sets installed at their 
bedside. 

“And so.” I said to the singer, “you 
may be sure that at least five hundred 
sick folks, all over Pittsburgh, are hear- 


ing your voice when you sing.” 

At that moment the studio director 
summoned her for her second number. 
I went to the operating room to hear 
how her voice came through” this time. 
It was strong and clear. I looked 
through the glass door into the studio— 
not a sign of nerves! 

“I was singing for them,” she said, 
when she came back into the reception 
room. 

The telephone bell rang and one of 
the studio attendants answered. He 
called the singer. 

„One of the patients at the Bedford 
Farms Tuberculosis hospital would like 
to speak to you,” he said. 


Radio in Every Room! 


Some day our homes, hotels, clubs, hospitals and other buildings will be wired for 


radio as they are wired for electric lights and telephones today. 


Read about it in 


PopuLAR Rapio—for July. 


A RECEIVING SET ON A MOVING TRAIN 
One of the unusual uses to which the railroad company is putting radio ts to enable 


tts passengers tu listen in while traveling. 


Many of its transcontinental trains are 


already equipped with receiving sets- -with one loudspeaker and twelve pairs of 
headphones to a car. 


A Railroad Rides the Ether Waves 


The unique and significant experiment that is being 
made for bringing half a continent within a proposed 
radio net. 


By J. M. McMULLEN 


NE of the most remarkable ex- 

periments ever attempted with 
radio has recently been announced by 
the Canadian National Railways, whose 
140.000 employees are scattered from 
the Gulf of St. Lawrence to Vancouver 
and from the Great Lakes to Hudson 
Bay. According to Sir Henry Thorn- 
ton, president of the railroad, radio 
will be used for keeping this army of 


workers in touch with the plans and 
policies of the management through the 
medium of 140,000 receiving sets—one 
to every employee—and a chain of 
broadcasting stations. 

The technical problems of this unique 
program are under the supervision of 
Vice-president W. G. Robb, who has 
created a special radio engineering de- 
partment to handle the undertaking. No 
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One Link in the Proposed Chain of 
Broadcasting Stations 


This is station CKCH, which is now nearing completion; it is claimed to be the most 

powerful station in Canada. It is located in Ottawa and will be operated by the 

Canadian National Railways as one of a contemplated chain of stations. The antenna 
towers are 155 feet apart and stand 300 feet above the ground. 
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other business organization has ever 
utilized broadcasting to weld together 
so large and widely scattered an or— 
ganization as this; even with the titanic 
strides that have marked the radio in- 
dustry never has any plan been con- 
templated for installing at a single 
stroke 140,000 receiving sets. A re- 
cent estimate placed the number of re— 
ceiving sets in Canada at 100.000: the 
plan of the Canadian National Railways 
will double this number within a few 
months. 

The plan provides for establishing a 
chain of radio broadcasting stations 
from coast to coast; for equipping all 
transcontinental trains on the system 
to receive radio programs; for instal- 
ling radio receiving sets in all hotels 
owned or controlled by the company 
and for perfecting a scheme whereby 
radio receiving sets will be placed with- 
in the means of every employee of the 
company. 

The railroad now has under con- 
struction a powerful broadcasting sta- 
tion in Ottawa. This station will be 
tied in with the large station at Mon- 
treal so that any program from either 
station can be broadcast simultaneously 
and heard throughout the eastern part 
of Canada. After the completion af 
the Ottawa station other stations will 
be established at such intervals across 
the continent that the president of the 
railroad will find it possible to address 
all of his employees at one time. It is 
his opinion that he should broadcast 
talks to his men in their homes at least 
once a week, and that other officials 
should send messages to them by the 
same route in the meantime. The aim 


of these talks will be to acquaint the 
employees with the purposes and ideals 
of the management, to keep them in- 
formed of any developments on the 
system, and to provide entertainment 
and education. 

How to put 140,000 receiving sets 
into the homes of the workers is one of 
the big problems that Mr. Robb and his 
engineers are working out. Complete 
details still remain to be announced. 
but the scheme will take on much the 
same form as the stock- purchasing plans 
used on a number of the railroads in 
the United States. For example. if 
John Smith wants a radio set. the com- 
pany will take enough interest in seeing 
that he gets it to offer him one at a 
wholesale price—with the understand- 
ing that its cost is to be deducted in 
small installments from his pay check. 
There will be no attempt to force him 
to purchase a set: but the inducements 
will be such that he cannot well afford 
to miss the opportunity. 

The interest of the compary will not 
stop with the installation of the recziv- 
ing sets in the homes of its employees: 
arrangements are already in effect 
whereby the radio engineering depart- 
ment answers directly by n.ail any ques- 
tions pertaining to installation or opera- 
tior of radio receiving sets. 

But of special importance to the 
thousands of radio fans in the United 
States who spend a portion of the vear 
hunting or fishing in Canada, this an- 
nouncement means that the time is not 
far distant when even with a portable 
receiving outfit visitors to the “wilds 
of Canada” will be able to listen in on 
the radio world. 


An Efficient Two-tube Receiver for $45.00 


To MEET the demand for a popular-priced radio set that will meet the needs of the 

average broadcast listener who wants clarity of reception combined with reasonable 

distance, Porurar Ranio has developed a simple and ecasy-to-make receiver that is 

regarded by experts as a distinct step forward in the design cf tie two-tube set. H 

will be described in detail in another of the popular “how-to build” articles—in the 
August number. 
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From « series of photographs 
© by Underwood & Underwood 


PUTTING ON THE SLIDERS 


After winding a ten-inch section of No. 26 enameled wire on a tube ½ inches in 

diameter and fastening the tube to two wooden ends and a base, the tuner should 

be fitted with two slider rods and two sliding contacts. These are fastened with 
two screws each to the wooden ends. 


How to Make a Two-slide Tuner 


—told in pictures 


FROM England comes this interesting series of pictures; with 
the accompanying explanatory instructions they should en- 
able the novice to assemble a small crystal receiver that will 
cover a wide range of wavelengths and enable him to “pick 
up” all the broadcasting and government stations in his vicin- 
ity within a range of fifteen miles. The captions tell how 
to do it and the pictures show the different operations and the 
results. 
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HOW TO PREPARE THE CONTACT PATH FOR THE SLIDERS 


With a sharp screw-driver scrape away the cnamel coating on the wires in the 
path of the sliders so that the sliders can make proper contact with the individual 
wires. 


HOW TO FASTEN THE TELEPHONE CONDENSER IN PLACE 


Next, place the fixed telephone condenser on the wooden base in a convenient posi- 
tion and connect the end of the slider rod to the left-hand binding post with a 
piece of wire. 


HOW TO MAKE A TWO-SLIDE TUNER 59] 


PUTTING THE MINERAL IN THE DETECTOR 
Place a piece of galena or some other crystal in the detector cup and make it fast. 
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5 HOW TO ADJUST THE DETECTOR 


The crystal detector is fitted with an adjusting arm with which the sensitive spot 
on the crystal is located when the set is placed in operation. 
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HOW TO MOUNT THE 


DET ECT OR 


The detector is then screwed 
to the wooden base at the right 
of the set so that tt will be 
convenient to adjust with the 
right hand, while tuning the 
set with the left hand. 


FASTENING THE GROUND 
WIRE 


/ 


A wire ts fastened on the 
water pipe and run to the set 
and fastened to the binding 
post shown tn (11) which ts in 
turn connected to the right- 
hand end of the coil of wire 
on the tuner, and to the right- 
hand binding post of the 
detector. 


HOW TO 


ERECTING THE 
ANTENNA 


A two-wire antenna with - 


insulators on each end and 
using an old broomstick 
for the spreaders should 
do the trick. The lead-in 
wire should be connected 
to both wires and run 
down over the side of the 
roof. 


HOW TO STRING THE 


INSULATORS 


The wires should be fas- 
tened to the insulators 
with rope connected to 
the insulator for attach- 
ment to the spreaders. 
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HOW TO JOIN THE WIRES CONNECTING UP THE GROUND WIRE 
10 Wrap the lead-in wires 1 1 This was explained in Figure 7. The antenna 


around the antenna wires lead-in wire should be connected to the rear 
securcly (with a pair of Sider rod 
pincers) and then solder 

them together. 


EEE, See 20 ES, 


TUNING IN 
After the telephones have been connected across the telephone condenser, and the 
12 right-hand binding post of the condenser connected to the left - hand binding post 
of the detector, the set is ready for use. Tuning is done by “pushing the sliders.” 
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Catching Radio Waves on the Trap Lines 


By H. F. MULLETT 


P north, among the lonely spruce 

woods of the Canadian Northwest 
and a hundred miles from the nearest 
city. is a little log cabin occupied by 
Eldon Lockhart and Felix Calma. 

But overhead among the tall timber 
that almost shuts out the blue skyline 
there is a thin wire line, forty feet in 
the air, with ends inside the log building, 
connecting with a radio receiving set 
that was built by Lockhart, without 
previous experience. A turn of the 
knob—and the solitudes are peopled by 
the magic of voices and the lilt of a 
thousand instruments. A whole world 
of news and music stands just outside 
that lonely cabin door! 

Lockhart is twenty-one. He traps in 
the winter, and studies land surveying 
in the long winter evenings—when he 
isn't listening in over his radio set. 

It was out on a Saskatchewan home- 
stead that Lockhart first got his liking 
for the radio. He listened in on a small 
crystal set, filled with enthusiasm for 
this wonderful thing that was to end 
his solitude. “PI have one of those sets 
this winter when I go out on the trap 
line,” was his thought. 

So, when he went into the woods, 
Lockhart carried with him, in addition 


to his outfit of steel traps, blankets, 
rifle, and grub, a diagram of a single- 
circuit regenerative receiver and the 
parts. He had never examined a tube- 
set before, and in putting his set to- 
gether he blew out his WD-11 tube. 
This caused a month’s loss and some 
long trips back to the nearest mail point 
from which a letter could be sent. 

However, the set was all ready at last, 
and the two trappers, both unused to 
fishing for wavelengths, listened in, quite 
appalled at the howls and screams that 
filled the little cabin. More turning of 
dials, and the delighted amateurs heard: 

“This is station KGW, of Portland, 
Oregon.” 

Since then, they have picked up over 
sixty stations. 

This spring, the Canadian govern- 
ment will install a $50,000 sending set 
at Edmonton, the capital of Alberta, and 
will equip police posts in the northland 
with receiving sets. From Edmonton to 
the Arctic Ocean—over two thousand 
miles of rough territory, inhabited only 
by a few white men, trappers, traders, 
prospectors and police, and by bands of 
wandering Indians and Eskimo—radio 
waves will be sent out to end forever 
the solitude of that vast wilderness. 
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HOW TO CALCULATE THE 


WIRING OF COILS 


ArTICLE No. 3 of a new series of short articles that contain useful facts— 
summarized for your notebook. This installment tells about the sizes and 
resistance of wire used in radio work. 


By E. E. FREE, PII. D. 


HEN a wire is referred to by a 

certain number, as, for example, 
“No. 16 or No. 28,” this number means 
the “gauge” of the wire. It is a way of 
specifying the thickness. It would be 
much more convenient and scientific 
simply to set down the diameter of the 
wire in thousandths of an inch cr in 
millimeters, but years ago engineers got 
into the habit of specifying the sizes of 
wires and rods and plates by the particu- 
lar slot or hole in a “gauge plate“ into 
which the wire or other thing would fit. 
The habit has persisted. These slots or 
holes were numbered, hence the present 
numbers used to designate the sizes of 
wire. 

Many such systems of gauges have 
been in use in different countries and at 
different times. In the United States, 
for use with copper wire, only one of 
these systems has survived. This is the 
American Standard or “Brown and 
Sharpe“ gauge, often referred to as the 
“B. and S.“ gauge. The numbers in it 


are purely arbitrary, like the width 
letters for shoes. The gauge numbers 
do have, however, a mathematical rela- 
tion to each other such that an increase 
of three numbers means a decrease of 
the cross-section of the wire by just one- 
half; which means, in turn, a doubling 
of the electrical resistance of each foot 
of the wire. 

It is useless, however, to bother about 
remembering this mathematical relation. 
The table printed with this article gives 
the numbers in the Brown and Sharpe 
gauge, with the diameters of the wires 
in “mils,” one mil being one thousandth 
of an inch. In this table, for example, 
number 18 wire 1s seen to have a di- 
ameter of 40 mils, which means that 
its thickness is 40 thousandths, or one 
twenty-fifth of an inch. 

In many of the books vou will see 
tables of “circular mils.” This is the 
square of the diameter of the wire in 
mils. For example, number 18 wire 
equals, in circular mils, the square of 
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40, or 1,600. Note that this is not the 
area of the cross-section of the wire, for 
the wire is circular instead of square 
and the area of its cross-section is not 
the square of its diameter but must be 
calculated from the geometrical formula 
for the area of a circle. 

Fortunately the possible confusion 
about the circular mils has little im- 
portance in radio calculations as circular 
mils are not much used by radio writers. 
The best thing to do is to use always 
the diameter of the wire in mils. If 
figures are given in circular mils take 
the square-roots of the numbers and you 
will have, in all cases, the diameters of 
the wires in mils. 

The electrical resistance of a copper 
wire depends on its cross-section. In 
the table are given the resistances of 
wires of the different gauge numbers for 
direct current at ordinary room tempera- 


tures. In practice these resistances must 
be considered merely as approximate 
values, since the resistance of wire 
varies slightly with the hardness or soft- 
ness of the wire, with the temperature 
and sometimes with other things. The 
figures in the table are close enough for 
all ordinary purposes. 

Bear in mind that these resistances are 
for direct current. For ordinary alter- 
nating currents, such as are used in 
power work or in house lighting, the 
resistances are about the same, but for 
radio-frequency currents the resistances 
are quite different because of the skin 
effect. It is impossible to give a gen- 
eral table for resistances at radio fre- 
quencies since the frequency, the nature 
of the winding, the character of in- 
sulation on the wire, the tube that it is 
wound on and even other factors, may 
affect the measured resistance of a coil: 


THE SIZES AND PROPERTIES OF DIFFERENT KINDS OF COPPER WIRE 


B. & S. Diam. Feet Ohms 
Gauge Mils. Per Pound Per Foot 
8 128 20 00064 
9 114 25 0008 
10 102 32 0010 
11 91 40 0013 
12 81 50 0016 
13 72 63 0020 
14 64 80 0026 
15 37 100 0033 
16 51 127 0041 
17 45 160 0052 
18 40 200 0065 
19 36 260 0082 
20 32 320 0104 
21 28.5 408 .0131 
22 25.3 515 .0165 
23 22.6 650 .9208 
24 20.1 820 .0262 
25 17.9 1,030 .9330 
26 15.9 1,300 .0416 
27 14.2 1,640 .0525 
28 12.6 2,060 .0662 
29 11.3 2,600 0834 
30 10.0 3,280 105 
31 8.9 4,140 133 
32 8.0 5,230 167 
33 7.1 6,570 211 
34 6.3 8,330 266 
35 5.6 10,480 335 
36 5.0 13,200 423 
37 4.5 16,600 533 
38 4.0 21,000 673 
39 3.5 26,500 .848 
40 3.1 33,400 1.070 


TURNS PERI 


Bure S. C. C. D. S. C. Enameled 
7.8 7.3 . 7.7 
8.7 8.2 en 8.6 
9.8 9.2 earls 9.6 
11.0 10.3 Ked 10.8 
12.3 11.5 Tn 12.1 
13.8 12.8 eer 13.5 
15.6 14.3 1 15.1 
17.5 15.9 8 16.9 
19.6 17.9 18.3 18.9 

22.2 20.0 20.4 21.3 

25.0 22.2 22.7 23.8 

27.7 24.4 25.2 26.5 

31.2 27.0 28.0 29.7 

35.1 29.9 31.0 33.1 

39.5 33.9 34.4 37.2 

44.2 37. 6 37.9 41.5 

49.7 41.5 41.8 46.5 

55.8 45.7 46.1 §2.1 

62.8 50.2 50.8 58.5 

70 55 55 65 

79 60 61 73 

88 65 66 82 

100 71 72 91 

112 77 78 103 

125 83 84 115 

140 90 91 130 

158 97 99 145 

178 104 106 161 
200 111 114 180 
222 118 121 204 
250 125 128 227 
285 135 137 256 
322 141 145 286 


* 
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For use in winding coils and in cal— 
culating the amount of wire needed for 
them the tables of turns per inch will 
be found useful. This means linear 
inch, along the coil, one layer deep. The 
figures are approximate only, as the wire 
made by different manufacturers differs 


slightly. “SCC”? means “single-cotton- 
covered;“ that is, a wire wrapped 
with one laver of cotton insulation. 
Similarly, “DSC” means “double-silk- 


covered” wire, having two lavers of silk 
insulation. There are also “double-cot- 
ton-covered” and “single-silk-covered”’ 
wires but they are little used in radio 
work. Enameled wire, having a thinner 
and transparent insulation, 1s much used 
in radio. 

Wires of unusual shape, as, for ex- 
ample, square bus-wire, are usually 
specified by the number of the round 
wire to which they are equivalent in 
electrical resistance. This means that 
such wires have the number of the round 
wire having the same cross-section, & 
number 16 bus-wire, which is a com- 
mon size for wiring radio sets, has as 
much copper in it per foot as has a 
number 16 round wire. There will be, 
therefore, about 1.275 feet of such wire 
in a pound. 

In England an entirely different set 
of gauge numbers is sometimes used for 
wires. It is called the “British Imperial 
Standard Wire Gauge.“ frequently ab- 
breviated to “S. W. G.“ A few British 
publications use the Brown and Sharpe 
gauge just as we do, but if the gauge 
system is not specified it is safe to as- 
sume, in British work, that the S. W. G. 
system has been used. This system is 
also used more or less in other countries, 
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though in France it is customary to 
specify, also, the diameter of the wire in 
millimeters. A millimeter is one thou- 
sandth of a meter or about .04 inch. 
One millimeter equals 39.37 mils, and 
one mil equals . 0254 millimeter. These 
figures permit easy conversion of either 
one into the other. 

The B. and S. gauge, the S. W. G. 
system, the measurement in mils and 
the similar measurement in millimeters 
are the only four ways commonly used 
to specify the size of copper wires. Bui 
for iron and steel wires three other 
gauges are sometimes used; the Roebling 
gauge (also called the Washburn and 
Moen gauge), the Birmingham gauge 
and the Stubs steel-wire gauge. The 
Stubs iren-wire gauge (as contrasted 
with that for steel wire) is the same 
as the Birmingham gauge. All this is 
rather complicated but it has, fortunately, 
little application to radio as these gauges 
are not used for copper wires. 

The approximate relations between the 
two gauges that are used fer copper 
wires are given in the following table: 
No. 10S.W.G. (British) equals No. 8 B. and S. (American) 
No. 145.W.G. (British) equals No. 12 B. and S. Amer an) 
No. IR S. W. G. (British) equals No. 16 B. and S. (Amenecan) 
No. 22 S. W. G. (British) equals No. 21 B. and S. (American) 
No 26S. W. G. (British) equals No. 25 B. and S. (Americar) 
No. 30 S. W. G. (British) equals No. 28 B. and S. (Amencan) 


No. 34 S. W. G. (British) equals No. 31 B. and S. (American) 
No. 42 S. W. G. (British) equals No. 38 B. and S. (American) 


These relations are not exact, but 
give an idea of the relation between the 
two gauge systems. For the exact di— 
ameters of wires in the two systems, 
as well as for details concerning ex- 
act resistances and the like, it is neces- 
sary to consult the more comprehensive 
tables in the handbooks of electrical 
engineering. 


Save These Articles for Reference! 


This series of articles includes statistical tables that are of practical value 


to the radio experimenter 
OWN sels, 


particu'arly to the amateur who designs his 
The preceding articles of this series include: 

“How to Convert WAVELENGTHS INTO KILOCYCLES” -~ 
“How to MAKE Power CALCULATIONS” - - =- - -= 
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The author of this article writes from the point of view of the owner of both a 
broadcastiny station (WLW) and of a manufacturer of radio apparatus. 


Should There Be a Monopoly of Broadcasting? 


How the threatening control of radio stations by one 
organization may menace the right of free speech. 


By POWEL CROSLEY, JR. 


HAT would a monopoly of broadcast- 
ing mean to the American public? 

The manufacture, sale and license of broad- 
casting stations is confined entirely to the 
Western Electric Company—and of course the 
American Telephone and Telegraph Company 
—under some agreement that they have made 
with the other members of the Radio Corpo- 
ration of America. 

It is said that the Westinghouse Electric 
and Manufacturing Company is permitted to 
operate three broadcasting stations, probably 
without limit as to power. The General Elec- 
tric Company and the Radio Corporation it- 
self reserved the right to operate three broad- 
casting stations each. The balance of the 
broadcasting is entirely under the control of 
the American Telephone and Telegraph Com- 
pany. Taking the stand that they are, of not 
permitting any independent broadcaster to util- 
ize more than 500 watts, and being in abso- 
lute control of the wire systems to tie to- 
gether their various stations, the telephone 
company has what amounts to complete con- 
trol of the broadcasting situation in this 
country. 


At the same time no limitation as to 
broadcasting power is to be observed by the 
telephone company or by the other powerful 
affiliated organizations. 

In perhaps a year, or maybe in five years, 
they will have developed transmitters with 
which the owner of a crystal set or its equiva- 
lent in San Francisco can hear broadcasting 
stations in New York City. It is not beyond 
the realms of possibility. What will happen 
then? 

There will be a few powerful stations in 
this country controlled by the same organi- 
zation; censoring every word, curtailing the 
freedom of speech—that right so dear to the 
American public. This becomes, then, an ac- 
tual attack upon the First Amendment of our 


Constitution, which provides for the right of 


free speech. 

Nor is the question of power the only indi- 
cation of monopoly. The control of land 
wires 1s in the hands of the American Tele- 
phone and Telegraph Company. A monopoly 
of all land telephonic transmission may be 
necessary for the good of service, yet this 
same monopoly is imposed upon every inde- 
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pendent broadcasting station. Charges for 
remote control, pick up and for broadcasting 
can be, and are, set at whatever figure may 
be desired by the telephone companies. 

For example: 

When David Lloyd George visited and made 
a tour of this country, he made a talk in In- 
dianapolis. I desired to broadcast his speech 
from Station WLW, which necessitated a tie-in 
by wire from Cincinnati to Indianapolis. I 
asked the cost and was told that the expense 
would be $800 for twenty minutes. In the 
case of President Coolidge's speech in the east, 
arrangements had been made by the Rotary 
Clubs of America to have a certain independ- 
ent broadcasting station in Chicago tie-in by 
wire so that the people in the mid-west could 
also hear the message. But no wires were 
available for the purpose. Here was a case in 
which the great American public was deprived 
of the opportunity of listening to the head of 
their nation. 

There should be only one restriction upon a 
broadcasting station—its inability to render 
service. No broadcasting station will find it 
possible to exist for a long time unless it 
gives the type of programs that the public 
wants. When a broadcasting station ceases 
to create “good will,” its value to those who 
maintain it ceases to exist and it becomes a 
liability instead of an asset. 

Of course, it is obvious that the American 
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Telephone and Telegraph Company is not 
planning to control broadcasting for nothing. 
It admits that it is better able to handle the 
job of broadcasting than anyone else. But 
what will happen if it gets complete control? 
Will it continue to maintain this service with- 
out any charge? No. There is already an 
organization in New York formed to collect 
voluntary subscriptions from the public to pro- 
vide funds to supply talent to the American 
Telephone and Telegraph Company’s stations. 
As soon as broadcasting is completely con- 
trolled, a means will be devised to collect 
money from the radio listeners so that its sta- 
tions can be maintained at a profit. 

What is the solution of this problem? Shall 
any organization, no matter how large and 
powerful, be allowed to dominate the air? 
Shall it be permitted to exercise the functions 
of government in regulating broadcasting sta- 
tions? 

If any one is to designate who shall be 
allowed to broadcast and who shall be al- 
lowed to use greater power, should not this 
function be in the hands of the Government? 

The monopolistic control of radio, which 
now not only threatens but is a reality, is 
based upon our present patent law. The ques- 
tion is this. Should the purchase and control 
of patents be allowed to create a monopoly in a 
thing so vital to every American as is radio 
broadcasting ? 


Kadel & Herber 


“The American Telephone and Telegraph Company has not attempted and does not 
desire a monopoly of broadcasting,” is the official statement given out recently by 
Mr. II. B. Thayer, the president of that company. 


— Ir. — 


ee FS 


N * Me 
7 


LISTENING IN 


CONDUCTED BY KENDALL BANNING 


Herr your neighbor. If you have discovered any little Kink that helps to eliminate 
trouble in your radio apparatus, or if while experimenting with the connections of 
your set you should run across some interesting phenomenon, or if you should dis- 
cover some new hook-up that gives better results—sen4 it to the “Listening In“ page. 


Congress Passes the White 
Radio Bill 


STEP forward in the development 

of radio in this country was taken 
by the United States Senate on April 7, 
when it passed the White Radio Bill— 
long advocated by PoruLAR RADIO 
without a single dissenting vote. This 
action not only éstablishes the authority 
of the Government to act in straighten- 
ing out much of the confusion that has 
retarded the growth of the radio in- 
terests, but tends to lessen materially 
the dangers that have threatened of a 
monopoly on broadcasting—as pointed 
out in the article on page 599 of this 
issue, 


Using the Loop as a Ground 


O the listener who is more con- 

cerned with the clarity of recep- 
tion than with mere distance, the follow- 
ing tip from an amateur in Milford, New 
Hampshire is of special interest and 
value: 


A water pipe or similar ground connec- 
tion is the common method of installing re- 
ceiving sets. It is well known, however, that 
several insulated wires stretched under the 
antenna and connected to the ground binding 
post of the set may be used instead and with 
excellent results. Such an arrangement 1s 
known as a counterpoise, and although always 
used as a ground by broadcasting stations is 
little used with receiving sets, mainly owing 
to the fact that it takes up too much room. 
With the limited yard space of the city or vil- 


lage dwelling the counterpoise is usually im- 
possible. 

As an experiment it occurred to the writer 
to try a loop (similar to the well-known loop 
antenna) as a capacity ground for a three- 
tube, regenerative set. It was made by fram- 
ing together in the form of a cross, two strips 
of pine, five feet long. Brass pins or nails can 
be driven in the outer ends of the strips, about 
one inch apart, and pointing slightly outward. 
The wire is then wound on these pins in a 
spiral, beginning at the inner pin. At least 
ten or twelve complete turns should be used. 
which will call for something like 130 or 140 
feet. In my case, the wire used was ordinary 
antenna wire, not insulated. 

This loop was placed in a horizontal position 
in the basement of the house, practically under 
the set, and supported on a box at a height of 
about three feet from the cellar bottom. The 
ground wire running from the set to the 
water pipe was disconnected, and a lead wire 
from the loop attached in its place. 

Considerable doubt existed in my mind as 
to the success of the device, but somewhat to 
my surprise it was found that the stronger 
stations came in readily and in good volume. 
The results were so pleasing that a two-point 
switch was later arranged near the set, so that 
the set could be grounded on either the loop 
or water pipe at will by the simple throwing 
of this switch. 

For very distant stations, or with very weak 
signals, the water-pipe ground is better; but 
for the nearer stations, the loop is preferred. 

The main advantage is the suppression of 
much, and most of the time, all, of the noise 
caused by weak “strays” and by the induction 
hum from light-wires and motors. With this 
noise eliminated, all signals are heard better, 
even though they are not as strong. 


—A. L. KEYES 


“It might be interesting for an ex- 
perimenter to test two points,” adds 
Mr. Keves: 
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“First: Will the loop function as well 
in a vertical position as in a horizontal, 
and is there any directional effect when 
vertical ? 

“Sccond: Would more wire add to its 
efficiency?“ 


How to Make a Variable Con- 
denser Without a Panel 
ERE is a practical little idea from 
an ingenious radio experimenter; 

it has the added virtue of being an in- 

expensive one: 
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A variable condenser designed for panel 
mounting can readily be attached to a base- 
board instead, by means of two brass brackets 
or corner braces just large enough to hold 
the condenser clear of the base, when attached 
to the brackets with the machine screws that 
come with the instrument. If the lower hali 
of the brackets is attached to the base-board 
with wood screws, so as to extend back under 
the condenser, it will be found that a three- 
inch dial almost obscures the brackets from 
view. The resulting job is both neat and sub- 
stantial and is especially satisfactory when 
testing out a new circuit. 

The brackets can be purchased for a few 
cents at any hardware store. 


—DEANE S. KINTNER 
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RADIO EVOLVES AN ARCHITECTURE OF ITS OWN 
This remarkable structure houses the new radio station at Kootwijk, Holland. It is 
built of concrete, and a pool of cooling water is located in front of and behind 
the building. 
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“THE BEST AMATEUR RADIO STATION 
IN THE UNITED STATES” 
Station 9ZT, owned and operated by Don Wallace of Minneapolis, Minnesota, is 
officially entitled to this appellation by virtue of winning the much-coveted Hoover 


Cup for 1923. 


The cup ts awarded every year to the amateur station that, in the 


opinion of the Amateur Radio Relay League, is the most efficient. 


These Messages Came in Through 
the Back Door 


THE fact that the longest way round 
may be the shortest way home, in radio 
as elsewhere, is illustrated by a report 
of what happened to some recent mes- 
sages sent from the American Line 
steamship Minnekahda: 


The messages were on commercial business, 
cleared from the Minnekahda as she was steam- 
ing east from New York and were sent 
directly to San Francisco, so that approximately 
3,000 miles of distance were covered, overland, 
in addition to the distance at sea. 

The sending operator gave no indication of 
his reason for transmitting direct to San Fran- 
cisco, but called the KFS station there directly 
and went ahead with the matter in the usual 
fashion. His sending apparatus, the receiving 
operator said, was heard clearly and sounded 
like a small arc set. It was supposed in San 
Francisco that the continous-wave reception 
stations on the Atlantic coast were busy at the 


time, and that the business was offered to San 
Francisco for that reason. 

Reception was on an eight-foot loop aerial. 
The messages were forwarded by land line 
from San Francisco to their addressees in New 
York and New Jersey, so that they traveled 
nearly 7,000 miles to reach destinations only 
600 or so miles distant from the sending ship, 
crossing the continent once by radio and once by 
telegraph. 

Some mystification was expressed by at least 
one recipient as to the reason for a message 
from east of New York coming via San Fran- 
cisco. 

Although it is not uncommon for vessels to 
report their positions, when off New York, to 
the KFS station, so far as known the instance 
cited is the first of transmission of commercial 
business from ships in the. Atlantic to main- 
land points by way of San Francisco. The 
night after these messages were handled, the 
Minnekahda reported her position to San Fran- 
cisco from a point 915 miles east of Ambrose 
light, thus establishing communication with a 
shin’s set, over a distance of approximately 
4.000 miles, three quarters of which was over- 


land. 
—D. R. Lane 


60+ POPULAR RADIO 


How “Off-stage Noises” Are 
Made in the Radio Drama 


To popular “radio drama” is ap- 
parently becoming established as an 
institution, and with its development is 
coming. not only a new crop of radio 
dramatists and radio actors and actresses, 
but “off-stage noises” that form such an 
important feature of the new type of 
play that appeals to the mind through the 
ear alone. Here are some of the tricks 
used in simulating familiar noises. 


Did you know that the realistic rain effect 
you heard during the broadcast production of 
“The Fortune Hunter” was caused by the roll- 
ing of dried peas through a paper tube? 

Would it have detracted from your enjoy- 
ment of “The Storm” to have known that the 
forest fire was produced by means of a plumb- 
er’s gasoline blow torch, the breaking of match 
sticks and the crushing of paper? The torch 
produced the effect of rushing wind and flame, 
and matches and paper, brought close to the 
microphone, sounded like the crackling of burn- 
ing tree limbs. 

Successful transmission of a dramatic pro- 
duction by radio is dependent upon sound 


properties. Atmosphere is created and action 
is simulated by sound, the devices varying with 
the needs of a particular production. 

At Station WGY, where the radio drama has 
long been a popular weekly feature, special 
pains are being taken in the preparation of a 
play for the ether to see that maximum sound 
results are obtained. Considerable exper. 
menting is necessary to produce the sound de- 
sired. Two of the most frequently used sound 
properties are the door and the bell board. 

The bell board consists of a convenient ar- 
rangement of five bells of different tones and 
a buzzer. All are connected to dry cells and 
may be operated by the pressure of a button. 
There are door bell, telephone bell, an alarm 
bell which may be sounded for fire, ambulance 
or as a burglar alarm. A clock chime is in 
the group, as is a tap bell. 

Probably no property is more important than 
the portable door and door frame, for it is only 
by the closing of the door, in interior scenes. 
that the entrance or the exit of a character 
may be conveyed to the radio listener. The 
door is one of the peculiar conventions of the 
radio drama. Whereas in the home a softly 
closing door is considered desirable, it is quite 
important in the radio drama that the sound 
of the door and clicking of the lock be loud 
enough to actuate the microphone. The WGY 
door is made of thin oak and has a peculiar 


resonant quality. 
—W. T. MEENAN 


General Electric 

HOW “SOUND ATMOSPHERE” IS PRODUCED IN BROADCAST PLAYS 

Here may be scen the door bell, telephone bell, clock chimes, bell buszer and door- 
frame that constitute the noise “props” at station WGY. 
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Courtesy The World, New York 


“POPULAR RADIO” LANDS IN THE COMIC STRIP 


When Old H. T. Webster, one of the cleverest of our cartoonists, whose 
drawings are syndicated all over the United States, set out to take a good- 
natured fling at the radio fan, he naturally picked out the world’s fastest- 
growing magazine for the inspiration for his technical dialogue. Readers 
of PorulAx Ralo may recognize some of the “conversation” that was 
borrowed for the occasion from the pages of this magazine. 
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‘WHAT READERS ASK 


CONDUCTED BY LAURENCE M. COCKADAY 


Does the Four-circuit Receiver 
Radiate? 


Question: In a recent issue of Radio 
Broadcast appeared an announcement of 
the “How far Have You Heard?” con- 
test; one of the conditions of the con- 
test was that the set should be of the 
non-radiating type. I inquired if my 
four-circuit set was eligible; the editor 
replied: “The standard four - circuit 
Cockaday set is an habitual offender as 
to radiating. We do not recommend its 
use.“ His comment is a direct contra- 
diction to Mr. Cockadav's statement, and 
directly at variance with my own ex- 
perience with it. 

Please let me know if the four- circuit 
tuner radiates. 

WALTER I. REDMOND 


ANSWER: The four- circuit tuner does not 
radiate. This is because the coupling between 
the regenerative circuit and the antenna circuit 
is looser than in any other type of modern 
receiver. 

An interesting test was recently made with 
a five-tube loop receiver; it was found that 
with the four-circuit tuner oscillating (a con- 
dition which is never used when receiving) 
signals could be picked up from it at a dis- 
tance not greater than 20 feet away. This was 
the case whether the antenna and ground were 
connected to the tuner or not. This test 
proved that the antenna circuit was loosely 
coupled enough to prevent radiation, and that 
the signals picked up were from the secondary 
circuit coils themselves. 

There are two families in New York City 
who use four-circuit tuners and both of their 
receivers are connected, in series, on the same 
antenna, as the landlord would not allow more 
than one antenna on the roof. Of course, the 
antenna circuit in this case is untuned, but 
they experience no trouble whatever from ra- 
diation. 


Local Interference 


QuEsTION: I am located near a tele- 
phone exchange in my home town which 
uses a vibrator of some sort for “ring- 
ing.” I have tried my antenna in all 
positions and still whenever I listen in I 
have to do so through an aural barrage 
of buzzes. My set (and a number of 
my friends are troubled in the same 
way) picks up the vibrations of the 
buzzer system, and reception is spoiled. 
Of course we have all got used to it 
and it doesn’t bother us so much now, 
but when a new listener comes into my 
station, he notices it and wonders if all 
radio is like that. 

This condition has kept a lot of really 
interested people from buying radio re- 
ceiving apparatus in my town and I am 
wondering if you have ever heard of 
such a trouble and any means for elim- 
inating it? 

I will be glad to try anything, and the 
telephone company says they will coop- 
erate with us if it doesn’t interfere with 
their service. Do you know of any- 
thing that would cut down the radiation 
of the buzzer impulses at the exchange? 
We have tried everything at our receiv- 
ing stations but it seems that the only 
way to do it would be to eliminate the 
signal at the exchange itself. 

WILLIAM N. ANDREWS 


ANSWER: The shunting of the ringer con- 
tacts with 2 to 4-microfarad condensers should 
cut down the sparking and the radiation 
enough to eliminate or, at least, reduce this 
interference to a point where it is no longer 
objectionable. 
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Circuit for the Sodion 
Tube Detector 

QuESTION: Please give me a diagram 
for the Sodion tube and the parts I will 
need for a single-tube set. I have the 
Connecticut 44-ohm potentiometer and 
the 100-ohm resistance to go in series 
with it, but I want to make the set 
myself. 

Will you give me the necessary in- 
formation ? 

S. B. 


ANSWER: You will find the circuit diagram 
in Figure 1. The parts you will need are the 
following: 

Li and LZ - primary and secondary windings 

for the fixed coupler; 

VCl variable condenser, .001 mfd.; 

VC2—variable condenser, .0005 mfd.; 

P—potentiometer, 44 ohms; 

Ri—filament rheostat, 20 ohms; 

R2—fixed resistance, 100 ohms; 

TEL—telephones. 

The coupler may be made in the following 
way. Wind 42 turns of No. 18 DSC copper 
wire on one end of a composition tube, 6% 


inches long and 3½ inches in diameter. Take 
off taps on this winding every 6 turns. Then 


prepare the secondary coil LZ, starting V inch 
from the end of the first winding. with the 
same size of wire, and winding on 60 turns, 
with a tap at the 10th turn for the connection 
to ne collector plate terminal of the sodion 
tube. 

In tuning, the condenser VC1 and the taps 
on coil LI control the antenna wavelength, 
while the condenser VC2 controls the second- 
ary wavelength. The potentiometer P is used 
as a sensitivity or selectivity control, and will 
help in tuning in distance and in discriminat- 
ing between stations operating on wavelengths 
not widely separated. 


Regenerative Receivers on an 
Indoor Antenna 


QvuEsTION: Is it possible to use an 
ordinary regenerative receiver on an 
indoor antenna strung around the pic- 
ture molding? 

If so, please tell me what kind of 
receiver will do and give the details for 
making such a set. 


A. V. STUART 


ANSWER: This is possible. Almost any 
good regenerative receiver can do this for 
local reception up to 500 miles or so. 

There is an article in this issue which tells 
you just how to do the whole job of building 
and installing a set of this type. 


Licenses for Receiving Equipment 
QveEsTIon: Do I have to obtain a 
license to operate a receiving set in this 
country? 
H. K. 


ANSWER: No. No license is required in 
America. In some foreign countries, how- 
ever, a license is issued and a tax is levied on 
all receiving apparatus. 


Rheostat Resistances for Two 
Tubes 
Question: What resistance rheostat 
will I need for controlling two UV-20l-a 
tubes in parallel? 
I. STERN 


ANSWER: Use a filament rheostat of 20 
ohms resistance. 
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The Wiring Diagram for the 
Neutrodyne 
` QUEsTION: Will you please give me 
the latest hook-up that you know of for 
the neutrodyne? Also I would like to 
get a list of the parts that will be 
necessary for constructing the set. I 


want to use two rheostats; one for con- 


trolling the amplifier tubes and a sepa- 
rate one for the detector tube. What 
size panel do I need? 

ARTHUR BENTON 


ANSWER: The diagram is shown in Figure 
2. The parts you will require are the fol- 
lowing: 

RFT1—ncutrodyne coupler ; 

RFT2 and RFT3—neutroformers; 

VCl, „ VC3—-variable condensers, 

i 5 mfd; 

R1 andd R2—filament rheostats, 6 ohms: 

Cl and C2—Neutrodon condensers (compen- 

sating condensers) ; 

GC—mica fixed condenser, .00025 mfd.: 

GL—grid-leak, 2 megohms: 

Jl and J2—telephone jacks, double-circuit ; 

J3—telephone jack, single-circuit ; 

C3—mica fixed condenser, .0005 mfd.; 

AFT1 and AFT2—audio-frequency ampli- 

fying transformers. 

The use of four hard tubes for the ampli- 
fiers, and one soft tube for the detector, is 
recommended. The set can be built into a 7 
by 26-inch panel and cabinet. 


What is an “L” Antenna? 


QUESTION: What kind of an antenna 
is an L antenna? Is this a one-wire 
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antenna? I was told I should put up 
an L antenna 100 feet long with a 30- 
foot lead-in, I think it was: What does 
all this mean? I have just bought a set 
but don’t know how to put it up. 
S. D. 

ANSWER: An “L” antenna is one whose 
general form follows the shape of an inverted 
letter L. String a 100-foot length of wire be- 
tween two horizontal supports and bring the 


near end down to your room. The wire should 
be insulated at both ends. 


Coupling Between Two Receivers 


QuEsTION: While experimenting ..: 
a crystal set this evening, I discovered 
what seemed to me to be a very strange 
phenomena. 

I had my antenna and ground fastened 
to a crystal set, consisting of a variometer, 
condenser and detector. I was listening 
with the phones to station KH), near-by, 
at Los Angeles. 

Just below and about a foot in front 
of the crystal set was a four-circuit tuner, 
which I built from your specifications. 
This set had batteries and a loudspeaker 
attached to it but no antenna or ground 
connections. 

While listening in on the crystal set, I 
was listlessly fooling with the rheostats 
on the four-circ:it set, and lighted the 
tubes. Immediately the horn began to 
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FIGURE 2: 


The neutrodyne circuit employing two stages of tuned-radso-frequency, 


detector and two stages of audio-frequency amplification. 
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function, in just as good shape as if the 
antenna and ground connections were at- 
tached to the four- circuit set. 

Nou, what I would like to know is. how 
the crystal set could radiate the energy 
across the foot or more of space between 
the two sets, with so much efficiency, if 
at all. I thought that crystal sets could 
not radiate. 

Both the sets happened to be tuned to 
the same wavelength, for the sam: sta- 
tion. Can you throw any light on this 
experience? 

A. E. WILKINSON 


ANSWER: A crystal set does not radiate in 
the same sense that a regenerative, single-cir- 
cuit receiver will do. 

What you experienced was simply a case of 
extremely loose coupling (magnetic coupling) 
from the coils of the crystal set to the coils 
of the four-circuit tuner. This is due to 
the susceptibility of the four-circuit tuner to 
extremely loose coupling. The designer of this 
set has been able to use a coupling distance 
(between the antenna coil and the stabilizer 
and secondary coils) of as much as twelve feet 
and still get fine reception. This also in- 
creases the selectivity to such an extent that 
it may become too sharp in tuning. 

You will notice, that if you lift the cat- 
whisker off the crystal, you will still be able 
to pick up the signals with the four-circuit set 
just as well. 

This proves that you are using merely a 
tuned antenna circuit with loose magnetic 
coupling between it and the coils in the four- 


circuit set. You might do the same thing with 
a small honeycomb coil in series with the an- 
tenna shunted by a .0005-mfd. variable con- 
denser. Moving the coil so that its axis would 


be in line with the axis of the coils in the 
four-circuit tuner will allow you to use a coup- 
ling distance as great as that across a whole 
medium-sized room. 


Tubes Needed for DX Reception 


Question: How many tubes would 
it be necessary to use in order to get occa- 
sional reception on winter evenings over 
a distance of 3,000 miles, say, two or 
three nights a week. 


J. F. D. 


ANSWER: This depends upon local condi- 
tions, upon the ability of the operator to tune 
properly and upon the type of receiver used. 
We can only give you a general answer. There 
are several sets of various types that ought 
to be suitable for what vou want, and these 
use from five to eight tubes each. 


Distortionless Amplification 
QvuEsTION: In your opinion, what is 
the form of audio-frequency amplifica- 
tion that distorts the least? 
James M. RIKER 


ANSWER: The form of amplification that is 
least susceptible to distortion is one that is ape- 
riodic as to frequencies lying within the audi- 
ble range. l 

Such an amplifier is the type known as a 
resistance-coupled amplifier. Of course, this 
type of amplifier does not give the same amount 
of amplification per stage as the transformer- 
coupled type, but it is, or can be made, free 
from all distortion. 
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Transformer-coupled Radio 
Frequency 

Question: I have a Simplex vario- 
coupler and two Cardwell condensers, 
that I have just taken out of an elabo- 
rate single-circuit set after reading of 
all the distortion and trouble I was 
causing in the ether around my house. 
I had one condenser in series with the 
antenna and the other across the stator 
coil. 

I have taken the whole set apart, in- 
cluding the two-stage audio amplifier, and 
am going to change and build a trans- 
former-coupled, radio-frequency set with 
five tubes. I don’t want to make a 
tuned-radio-frequency set, as yet, be- 
cause I am afraid it might be too hard 
for me to make and tune. 

So, if you can give me the proper 
hook-up to use I will start in and build 
the set, leaving the more complicated set 
for the future when I may have gotten 
enough experience to build it. Please 
tell me the parts I will require for the 
complete five-tube set. 

Jack WRIGHT 


ANSWER: We have drawn the circuit you 
want in Figure 3. You should have no diff- 
culty in making and operating a set of this 
type. 
Below is a list of the instruments you will 
need to make the set: 

L1 and L2—primary and secondary coils of 

a good variocoupler; 
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VCl—variable condenser, .001 mfd.; 

VC2—variable condenser, .0005 mfd.; 

RFT1 and RFT2—radio-frequency trans- 
formers ; 

C—mica fixed condenser, .0005 mfd.; 

GC—mica fixed condenser, .00025 mfd.; 

GL—egrid-leak, 2 megohms; 

Ji and J2 telephone jacks, double-circuit; 

JI telephone jack, single- circuit; 

RI, R2, R4 and Rs —filament rheostats, 20 

ohms; 

R3—filament rheostats, 6 ohms; 

P—potentiometer, 400 ohms; 

AFTI and AFT2—audio-frequency ampli- 

fying transformers. 

Of course, you will need suitable sockets 
for the tubes. The tubes recommended for the 
amplifiers are De Forest tubes or Cunningham 
C-301-a tubes or Radio Corporation UV-201-a 
tubes. The detector should be a soft tube 
such as a UV-200 or a C-300. 

The potentiometer should give a nice control 
for regeneration in the first stage of radio, 
and the second stage is fixed by attaching the 
grid return from the transformer at such a 
potential that the second tube will regenerate 
somewhat, but will not oscillate. For sharp 
tuning, place the secondary coil L2 at as nearly 
right angles to the coil LI as possible to re- 
ceive signals of suitable strength. This loosens 
the coupling. 


Avoiding Annoyance from Single- 
circuit Receivers 


QOvEsTION: How can I learn to tune 
my single-circuit receiver properly so that 
I will not disturb my neighbors on the 
floor below? They tell me I interfere 
with them, and ask me why I don’t learn 
to tune it right. I really would like to 
know, because I don’t like to bother anv- 
body, but I don’t seem to be making any 
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Ficure 3: 
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Two stages of transformer-coupled, radio-frequency, detector and two 


stages of audio-frequency amplification. 
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progress in learning by myself, and they 
came up last night during the President's 
speech and asked me to shut down. I did 
this and went downstairs with them and 
heard the speech perfectly. Have you 
ever published any information on this 
subject ? R. B. 


ANSWER: You will find the information 
you require in the article, How NOT to Tune 
the Single-circuit Receiver,” in the April, 1924, 
issue of PoPULAR RADIO. 


Where to Use Bare Bus-wire 


QUESTION: Should bus-wire be cov- 
ered with insulated tubing such as is 
popularly termed “spaghetti” ? 

WILLIAM AUSTIN 


ANSWER: In wiring up circuits, such as the de- 
tector circuit, the wiring for a radio-frequency- 
amplifier, the antenna circuit, and, in fact, any 
circuit through which radio-frequency cur- 
rents are flowing, the bus-wire should be used 
bare without any insulating covering. This is 
because the wiring can all be soldered rigidly 
in place. The dielectric, in this case, is air, 
which, as is well known, has a lower dielectric 
loss than any other material used as an insu- 
lator. 

In audio-frequency circuits, such as the wir- 
ing of an audio-frequency-amplifier, the tub- 
ing can be used without appreciable losses. 
This is because the dielectric loss amounts to 
practically nothing at low frequencies. 

In general, where any rigid type of wiring is 
used, it is better not to use insulated tubing 
except where two wires cross or run too close 
to each other for safety. Usually, however, the 
wiring can be arranged so that this does not 


happen. 


Stopping Oscillation in a 
l'ransformer-coupled Radio- 
frequency Amplifier 


QUESTION: I have built a five-tube 
set using two radio-frequency transform- 
ers of a well-known make and have 
trouble in eliminating oscillation in the 
radio-frequency amplifiers. I am using 
C-299 tubes throughout. Can you tell me 
how I can help this and control regen- 
eration better than by filament control? 


Ep. BisHop 


ANSWER: A simple method would be to use 
a potentiometer connected across the “A” bat- 
tery with the lever of the potentiometer con- 
nected to the grid return on the loop or sec- 
ondary of the variocoupler in the first stage 
of radio-frequency amplification. Then by 
turning this you will be able to make the grid 
of the first tube either more positive or nega- 
tive, with respect to the filament and thus con- 
trol regeneration to a nicety. 

Connect the grid return on the second stage 
between the rheostat and the filament of the 
second tube. This will eliminate oscillation in 
the second stage. 

The filament rheostats of the radio-frequency 
amplifier should be connected in the negative 
side of the filaments. 


Variable Grid-leak for Regenera- 
tive Detector 
Question: Will a variable grid-leak 
help any in place of a fixed 2-megohm 
grid-leak in my regenerative receiver? 
DoNALD SHARP 


Answer: It will help considerably. 
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Radio on Amundsen’s Polar Trip 


THE decision of the United States Navy not 
to send the great airship Shenandoah on her 
proposed flight to the North Pole this sum- 
mer will not interfere, it is announced, with 
the plans of Captain Roald Amundsen for his 
exploration of the polar lands by airplane. 
The airplanes used will be equipped for land- 
ing on either ice or water and each will be 
provided with radio so that communication 
with the ship acting as base of supplies will 
be continuous. This ship, in turn, will be 
equipped with radio apparatus powerful enough 
to permit regular communication with civili- 


zation. 
* * ** 


Philadelphia Police Automobiles 
to be Continual Listening Posts 


Ir you see a Philadelphia automobilist bear- 
ing down on you with earphones glued to his 
ears he is not a radio “nut,” merely one of 
General Butler’s new radio cops. All police 
autos are to be equipped with radio receivers 
and an occupant is to be required to listen all 
the time so that news of crimes or of sudd2n 
eee can be broadcast instantly to the 

orce. 


* * + 
Feeling Radio with Sensitive 
Fingers 


Miss HELEN KELLER, the famous woman 
who was born blind, deaf and dumb and who 
learned, nevertheless, to speak, and to talk and 
read with her fingers, has discovered that she 
can “hear” a radio concert by placing the tips 
of her fingers against the diaphragm of a head- 
phone. The peculiar rhythms of different or- 
chestral instruments and of the human voice 
were quite distinguishable. Miss Keller says. in 
this way. Furthermore, the meaning and thrill 
of the music was also communicable much as 
though it had been actually heard. Miss Kel- 
ler is no doubt the possessor of the most highly 
trained and sensitive fingertips in the United 


States; her long experience in using them to 
read and talk with can have had no other re- 
sult. Nevertheless, it may well be that her ex- 
perience 1s not exceptional and that many per- 
sons who are totally deaf, even to the telephone 
or the radio, may be able to enjoy radio con- 
certs in this way, by the “feel” of them on the 
vibrating diaphragm. There may be an op- 
portunity here for the inventor. It ought not 
to be difficult to devise a diaphragm which 
would magnify this rhythmic feel of the voice 
or of music. Possibly even the ordinary tones 
of spoken words could be made perceptible 
and understandable in this way to persons who 


are incurably deaf. 
* * 


Portable Sets Prohibited in Japan 


THE government regulations for radio lis- 
teners in Japan, where broadcasting is just 
now beginning, are so severe that the develop- 
ment of a radio public is likely to be pre- 
vented altogether. For example, no one may 
possess a portable set of any kind, although 
sets may be fixed permanently to a specified 


boat or automobile. 
+ * 


How Many Radio Listeners 
Are There? 


THE present radio audience is estimated by 
Mr. O. H. Caldwell of Electrical Merchandts- 
ing (New York) as numbering over 8,000,000 
persons. He predicts an audience of 15,000,- 
000 by the end of 1924. N 


A Sea-going Fire Alarm by Radio 


Waite a ship was making her way out to 
sea recently from the harbor of New York 
City a ship’s officer saw a fire on one of the 
docks along the shore. He spoke to the radio 
operator, the operator broadcast an alarm from 
his transmitter. This alarm was picked up 
by the radio receiver at Police Headquarters 
and relayed at once to the Fire Department. 
where it arrived in advance of the alarm from 
the signal box on the street. 
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Radio a Boon for Crippled 
Workmen 


“RapDIO is opening up a new field of useful- 
ness for those who are crippled from the waist 
down,” states Miss Sylvia Harris, the head of 
the employment department of the Institute for 
Crippled and Disabled Men of New York, who 
has placed more than fifty crippled boys in 
radio assembly work. “It has been found,” 
she states, “that crippled men are more satis- 
factory in this work than the average able- 
bodied man of the same mechanical ability.” 


Radio Time Ticks“ Save Much 
Worry for Ship Captains 


In the old days the captain of a ship had 
to have a timekeeper whom he could absolutely 
trust. The chronometer was the most impor- 
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tant instrument aboard ship. Thousands of 
dollars were paid for especially good ones. If 
the captain was forced by any disaster to 
abandon his ship the chronometer went with 
him, carefully guarded by hand so that it 
would not suffer the faintest jar. An error ot 
a few seconds in the chronometer might throw 
a captain entirely off his course and pile up 
his ship on the rocks. Nowadays this is un- 
necessary. A ship can be navigated, if need 
be, by an ordinary good watch costing perhaps 
ten or twelve dollars. The reason for the 
change is the prevalence of daily radio time 
signals. Such signals are sent out nowadays 
by scores of radio stations all over the world. 
Ships on every ocean can pick them up daily 
and correct the chronometer by which, together 
with observations of the stars or the sun, one's 
position at sea is determined. Probably no 


single service of radio to transportation has 
been as valuable as this one. 


BROADCASTING A LOVER’S HEART PALPITATIONS 
Dr. Phillips Thomas is the inventor of the ultra-audible microphone, the invention of 


which enables scientists to hear sounds that are otherwise inaudible. 


The noise that 


a fly makes while walking, the thunder of a moth’s wings while in flight, the sounds 
of the honcy bee, all are revealed with the aid of the Thomas microphone, which was 
first described in PopULAR RADIO for April, 1923. Dr. Thomas is shown above, broad- 


casting from station KDKA the heart palpitations inspired by a lover’s kiss. 


These 


palpitations, recorded in the ultra-audible microphone, were plainly heard by the 
crystal set receivers in England as re-transmitted from Manchester, England. 
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Amateur Receives Gold Medal 


for Transatlantic Feat 


M. Leon Deroy, of Nice, France, the man 
who spanned the Atlantic on a 100-meter wave 
and who described this feat in the February 
(1924) issue of Popu_tar RADIO. has received 
the gold medal of the Lakhovshy Foundation 


in recognition of this exploit and of its poten-. 


tial importance to the science of radio com- 
munication. 
+ * „ 


A New Record in Radio Relaying 


On March 7, 1924, six radio stations in New 
York City, Pittsburgh, Schenectady, Hastings, 
San Francisco and London (England) co-op- 
erated in broadcasting simultaneously the pro- 
gram of the Annual Alumni Dinner of the 
Massachusetts Institute of Technology, given 
in the ballroom of the Waldorf Astoria Hotel 
in New York. The program was first picked 
up and sent out by WJZ in New York City. 
From WJZ the material went by special land 
wire to WGY at Schencctady; here it was 
broadcast and was: picked up by KDKA at 
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EXPERT IN ATOMS BECOMES A 
FRENCH “IMMORTAL” 


The Duke de Broglie, a nobleman who is world- 

famous among scicntists for his studies of 

atoms, has been elected to the group of “im- 

mortals” in the French Academy of Sciences. 

It was the Duke de Broglie who invented the 

radio telephone used for submarine work during 
the war. 
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Pittsburgh. KDKA retransmitted it on two 
wavelengths; the regular wavelength of 326 
meters and also on the short wavelength of 94 
meters now used by this station for relay work. 
This short wave was picked up by KFKX at 
Hastings, Nebraska, and relayed to KGO in 
Oakland, California. The same short wave 
reached the British stations through station 
2:\C at Manchester, which acted as the pick-up 
station for that side of the Atlantic. It is esti- 
mated that more than 50,000,000 people could 
have heard the program had they been listening. 


Radio Listeners Vote Met. 


In a radio voting contest held recently by 
Station WJAZ, Chicago, on the subject of 
national prohibition, over 47,000 votes were 
cast by telegraph at the voters’ expense, the 


` telegraph bill totalling over $30,000. The re- 


sult _was more than two to one in favor of 
modification of the Volstead act. 
* „ * 


Radio Sleuths to Have 
Automobiles 


Ir is announced from Washington that the 
district radio inspectors are to be provided 
with automobiles, each equipped with portable 
direction-finding equipment. It will be easier, 
then, to track down illegal transmitting sta- 
tions or points of troublesome interference 
from any source. 

* „ „ 


What is Your Score at 
“Radio Golf”? 


THE new game of “radio golf” has taken 
hold of Washington. The object is to log as 
many DX stations as possible, and with as 
great a mileage as possible. during a specified 
period of time. Official “score cards” have 
been printed and circulated and an instrument 
called a “golfmeter” has been devised to show 
at a glance the mileage of a received station. 

* „ * 


More Than 2,000,000 British 
Radio Fans 


LATEST estimates of the number of radio 
listeners in Great Britain run from two mil- 
lion to three million. Less than a year ago the 
number was probably under 100.000. The 
great increase of interest is ascribed to the 
installation of a number of additional broad- 
casting stations, both for relay use and for in- 
dependent broadcasting. A large part of the 
area of England can now hear one or more 
stations on a cheap crystal set. 

+ „ „ 


What We Spend on Radio 


Rocer W. Basson, the economist, has told 
the Crosley Radio Weekly that he estimates the 
expenditures of the public on radio for 1924 
as over $350,000,000. In Washington’s time 
this would have been enough to run the whole 
country for years. 
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INSPIRATION FROM THE ETHER 


Mr. Ivan Andre, a distinguished Europcan painter now visiting the United States, 
takes his radio set along whenever his work requires him to make sketches from 


nature. 


He uses two stages of radio-frequency amplification, detector and two stages 


of audio-frequency amplification, all arranged by reflex, so that three tubes do the 


work, 


Balloon Antennas Proposed for 
Lifeboats 


THE London periodical, Enginecring, sug- 
gests that all lifeboats on ocean liners be 
equipped not only with small radio transmit- 
ters (as many now are) but with a small bal- 
loon ten or twelve feet long and capable of 
lifting the end of an antenna wire 200 or 300 
fect into the air. This would permit radio 
communication over much greater distances 
in case of a disaster at sea. Gas for inflating 
this balloon would be stored, in compressed 
form, in a steel tank in each boat. 

k * * 


How to Test Your Wave Meter 


THE standard frequency signals sent out by 
WWV, the radio station of the United States 
Bureau of Standards, are to be continued at 
intervals throughout the year. The frequen- 
cies transmitted will range between 166.5 kilo- 
cycles (about 1,800 meters) and 2,000 kilocycles 
(150 meters). Details concerning the dates of 
transmission, the frequencies to be used, the 
manner of transmitting the signals and the 
like may be secured by addressing the Bureau 
of Standards, Washington, D. C. But do not 
burden the Bureau with unnecessary corre- 
spondence; do not write unless you really have 
some reason to know. 


The loop is in the lid of the case. 


The New Profession Radio 
Entertainer 


MAJOR GENERAL GEORGE O. Sui thinks 
that appearance before the microphone will 
soon he a separate profession, instead of a side 
line for actors, orators or musicians who earn 
their livings mainly in other pursuits. The 
stars of the ear,” says the general as quoted 
in the New York Times, “in 1935 will receive 
salaries comparable to those the stars in the 
movies—the stars of the eye—receive in 1924.“ 


Amusing Theatre Crowds by 
Radio 


In London theatres the crowds secking scats 
in the gallery are admitted nearly two hours 
before the commencement of the performance. 
One of the problems of the theatre manage— 
ment has been always to keep these patrons of 
the higher levels amused while they had to 
wait. If not amused to their satisfaction they 
were far too likely to amuse themsclves by 
audible remarks concerning the personal pecu- 
liarities of the more aristocratic patrons who 
filtered in below as the evening went on. One 
London manager has solved this difficulty by 
radio; a loudspeaker installed in the gallery 
entertains the “gods” until it is time for the 
play to begin. 

a 
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“Another Project Spoiled by Radio 


AFTER WG had broadcast recently the 
“Get-rich-quick Wallingtord” play that con- 
tains the famous incident of the carpet-covered 
tacks, the manager of the station was aston- 
ished to receive a visit from an excited lady 
who accused the station of having ruined her 
commercial prospects by broadcasting the se- 
cret invention upon which she had been en- 


gaged for months. 
+ „ „ 


How Many Farmers Have 
Radio Sets? 


A survey by the Illinois Agricultural As- 
sociation has showed that only about 10 per- 
cent of the farmers in 73 Illinois counties have 
installed radio sets. Considering the fact that 
every farmer ought to have a radio set, and 
doubtless would have one if he could afford 
it, this survey indicates that the “saturation 
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ETHER WAVES THAT MAKE THE 


HAIR WAVE 
Ether waves—in the form of electromagnetic 
induction heat up the tron cores of the curlers 
and produce the desired “permanent wave” of 
the hair. 
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point” of the radio market on the farms has 
not even been approached. Probably the 
trouble is that the farmers cannot pay for an 
expensive set and that the cheap sets which 
they can pay for will not bring in any stations 
if the farm is more than a few miles from 


town. 
* «* 


Sunday Listening a “Crime” 
in New Jersey 


A FORGOTTEN “blue law.“ resurrected recent- 
ly in New Jersey by advocates of a restricted 
Sunday, forbids nearly everything that modern 

ople do on the first day of the week. 

fovies, music, street cars, gasoline filling sta- 

tions, restaurants—-all come under the ban. It 
is even illegal to listen to the radio, whether 
or not the music originates in another state. 
The fine, however, is only one dollar. 


* * * 


A New Station to Reach 
All England 


A PROJECT is on foot in England to cover the 
whole country with a single broadcast from a 
new station to work on high power and on a 
wavelength of 1,600 meters. This will not re- 
place the present short-wave stations but will 
supplement them. How long will it be before 
a similar project to reach all the United States 
with a single broadcast station will be proposed 
here? There would be many advantages in it 
if the wavelength used were high (or low) 
enough to prevent interference with the usual 
broadcasting range. For example, an address 
by the President could then be broadcast from 
the single station to the entire country. 

k „ „ 


Radio Audience Splits Evenly on 
Capital Punishment 


ANOTHER instance of the efficiency of radio 
in obtaining an immediate reaction from the 
public on questions of the moment in public 
affairs was the vote of WEAF listeners on the 
recent debate between Warden L. E. Lawes of 
Sing Sing Prison and Senator William Love 
of New York State. The question was the 
retention or abolition of the death penalty for 
criminal acts; 48 percent of the voters favored 
capital punishment and 52 percent were op- 
posed to it—a division so close that the vote 
must be considered essentially a tie. 


* * * 


A New Form of Radio Heckler” 


A “RADIO VANDAL” has made his appearance 
in Kansas City, according to the Democratic 
City Central Committee, which offered a re- 
ward of $500 for the arrest of the fan who 
interfered with the broadcasting of political 
speeches from Station WOQ during the heated 
city campaign. It was reported, that some one 
used an oscillator attached to an antenna for 
“hashing up” the politician's speech. 
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THE LATEST KIND OF PORTABLE LOOP 
This new 10 antenna was developed at the Camp Vail laboratories of the U S. 
Signal Corps for use with the portable sets recently perfected by the army. The wires 
are inside a collapsible tube which can be folded up when not in use. 


Thought Transference by Radio? 


Two radio experiments have been conducted 
recently on the problem of thought transfer- 
ence. The speaker at the broadcasting station 
announces that he is concentrating his attention 
on a certain number or on a word or on some 
other single thing. All the listeners are asked 
to endeavor to receive, by thought waves, the 
unnamed idea which the announcer has in his 
mind. Of course this is not a radio experi- 
ment, it is merely the familiar telepathy ex- 
periment in a new setting. All that the radio 
does is to serve as a means of reaching more 
hearers and hearers who are located over a 


wider area. 
+ «„ „* 


Radio Detector from a Lump 
of Coal 


AN unnamed navy officer quoted by Carl 
H. Butman has described some experiences 
with detectors back in 1906 when tubes were 
unknown and when the movable catwhisker 
was one’s only resource. To avoid the dislo- 
cation of the catwhisker by the jars of gun 
fire this officer took a lump of coal and drove 
into it an ordinary steel needle. It worked— 
perhaps the first fixed crystal detector ever 
constructed. Signals were faint but readable. 


With what we know about the accessories of 
crystal reception perhaps the lump-of-coal de- 
tector might be worth trying again. 

„ „ „ 


What is “Television”? 


Mr. C. Francis JENKINS, familiar to read- 
ers of PopulAR Rapio as the inventor of the 
famous “radio movies,’ complains about the 
loose use that is coming to be made of the 
word television. It has been used, he remarks, 
fcr all forms of transfer of sight-images to a 
distance whereas it ought to be applied (as is 
the word “telephone”) only to such transfers 
as take place by wire. For the transmission of 
pictures or sights by radio Mr. Jenkins sug— 
gests the new word “radiovision,“ analogous 


to “radiophone.” 
k * 


Two-Way Amateur Communica- 
tion with Australia 


AMERICAN amateurs, as well as Kmerican 
broadcasting stations, were first heard in Aus- 
tralia some time ago. Now an Australian am— 
ateur, Mr. E. H. Cox, 3BD, of Elsternwick, 
has been heard by a Japanese amateur resident 
in the United States, Mr. Y. Ito of 6ACW. 
The editor of the Radio Journal (Los An- 
geles) has confirmed the claim. 
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Woeanted—a List of Radio Clubs 


So many inquiries are being made for a list 
of radio clubs that the National Radio Cham- 
ber of Commerce has decided to compile one. 
The secretaries of all such institutions, here 
and abroad, who desire to be included are m- 
vited to communicate with Tresham D. Gregs. 
Secretary of the National Radio Chamber ot 
Commerce, 105 Broadway, New York City. 
The following facts are desired: 

the name of the club or associatoim ; 

its general purposes; 

the number of its present members; 

the date and place of next annual meeting ; 

the name and address of secretary. 

* * 


“Libel by Radio” 


For the first time in history police have been 
asked to probe an alleged “hbel by radio.” The 
unique incident occurred “somewhere in Texas“ 
recently when a police bulletin was broadcast 
about a well-known Texan who was sought by 
the Dallas police. The radio broadcaster had 
no reason to doubt the authenticity of the bul- 
letin, and broadcast the name of the w'i- 
known Texan. Dallas police reported later that 
the father was listening in when the descrip- 
tion was broadcast; he instantly went to police 
headquarters and demanded an explanation. 


THE 
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lle was informed that his son was not sought 
and was not suspected of an olfense. Detee- 
tives now are attempting to discover the author 
of the description. The local broadcaster is 
unable to explain how the description hap- 
pened to be included among the numerous notes 
given him by the police. The police suspect 
that the libel was broadcast by a secret send- 
ing station that received good pay for broad- 
casting the scandal. 
t „ * 


Radio and the Country Church 


Tur circuit rider, once so familar a figure 
in rural America, seems to have become less 
common with the years. Many rural churches, 
we are told, have been closed or are used only 
seldom because of the difhculty of securmg 
preachers. Radio promises to solve this ditti- 
culty, as it has solved so many other problems 
of isolated communities. Receivers are being 
installed in such churches so that sermons from 
the city pulpits, addresses from presiding bishops 
and similar material can be made available to 
the most inaccessible community. It is reported, 
also, that a broadcasting station is to be in- 
stalled at the Vatican and that the spoken 
words of the Pope are to be sent. by relay 
broadcasting, to all the Catholic churches in the 


world. 
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BULLETIN 


1. S0 pW... =., First Signal received, 


66 miles from Needles 
240 „Was that you "Se Paul”? 50 miles 
from Needles, 


— 2, 


3-50 Hurrah |) Welcome Home! Where are 
you? 

3-30 40 miles, Ladyzmitb, Kimberley asd 
Mafeking holding oat well. No big battle. 


15,000 men recently landed, 


340 At Ladysmith oo more killed. Bom- 
bardment at Kuuberley effected the destruction 
of ONE TIN FOT. It was auctioned for 
£300 it is felt that period of anxiety and 
strain is over, an that our tum has come.” r 


4.00 Norry to my the U.S A. 
* Charleston is lost. All hands saved 


Craiser 


The thanks of the Editors are given to Captain 


Jamison, who grants as the privelege of this 
issue 


Unless evidence is furnished to the contrary, this little news sheet, published as far 


back as November 15, 1899, holds a unique record in the journalistic world. 


It was 


printed on the steamship ST. Patt, and contains the first printed news items ever 
recetved by Szvtreless.” 
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WHERE THE FIGHT FOR “THE FREEDOM OF THE ETHER” BEGAN 

Before this Senate Patents Committee Cleft to right, Senators Brandeaee, Ernst. 

Robinson, Rrussard and Dill) the first hearings were held on the Dill Bill to amend 

the copyright laws that would permit the free use of copyrighted music by radio 
broadcasting stations. 


530 Broadcasting Stations 


THERE are now about 530 licensed broad- 
casting stations in the United States. Of this 
number, 14 are operated by manufacturers of 
radio apparatus, 27 by religious organizations 
and about 100 by educational institutions. 

«„ „ „ 


Reaches 99 Percent of the 
World's Inhabitants 


Accorpinc to E. F. McDonald, president of 
the National Broadcasting Association, 170. 
000 replies to a voting contest were received 
by one station in Chicago. Advertising experts 
estimate the ratio of replies to those reached 
was one in fifty, thus giving the single sta- 
tion a theoretical audience of 8,000,000. The 
Chicago stations reach 99 percent of the 
world's population, he added. Java alone being 
out of the zone of receiving, as indicated by 


correspondence. 
k * 


Are You a “Middlebrow’’? 


THE radio audience is commonly divided 
into the “high brows” who like grand opera 


and symphony concerts and the “low brows.” 
who don't. But a correspondent writes to Pop- 
ular Wireless (London) protesting against this 
classification. More than half of the people, 
he thinks, are really neither high of brow or 
low; they are what he christens “miiddle- 
brows.” They like something from all classes 
of music; a little jazz. a little classical music, 
a little dance music. once in a while an old- 
fashioned song. Too much of any one thing 


is—too much. 
* „ +> 


Special Dramas for the 
“Talking Movies“? 


Dr. Lee De Forest, himself the inventor of 
one kind of talking motion picture, the phono- 
film, believes that we will need special radio 
dramas. The motion picture drama, he points 
out, is never a mere photographic reproduc- 
tion of a stage play. The screen has its own 
criteria, quite different from those of the 
spoken drama. The plavs themselves must be 
an entirely different kind of dramatic produc- 
tron. The talking movies will develop, Dr. De 
Forest believes, still another new form of 
dramatic writing and a new technique. 
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Radio Invades Land of Romance 


ROMANCE gathers about names. Zanzibar, 
Singapore, the Seven Cities of Cibola—such 
names sound alluring, whatever the places may 
be like. Another is the Vale of Kashmir. 
And now this last one yields to radio. Com- 
munication being difficult in that country, a 
radio service is in operation between the cities 
of Jammu and Srinagar. 
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THIS INSULATOR WILL STAND A 


STRAIN OF 52,000 POUNDS 


This remarkable high-power arc tower insu- 

lator is used at the 500-watt radio station at 

Annapolis, Maryland; beside it stands Chief 
Electrician A. II. Johnson, U. S. X. 
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Love Finds a Way—By Radio 

ACCORDING to a dispatch from Nova Zembla 
two of the residents of that isolated Arctic 
island decided recently to get married. But 
there was no official on the island who had 
legal authority to marry them. What to do? 
Someone thought of the radio station. Thence 


all parties repaired, the Russian commissioner 


at Archangel was secured on the ether, the 

necessary questions and responses were passed 

over the radio waves, and the certificate was 

transmitted to the happy couple in the same way. 
* „ „ 


Broadcasting the Sound of 
Heart Beats 


WHEN the radio stethoscope of Professor 
R. B. Abbott (described in Popuctar Rapio for 
February, 1924, page 204), was tried recently 
from Station KSD of St. Louis, the sound of 
the beating heart was heard in Canada, in San 
Antonio, Texas, on the Atlantic Coast, and 
at Fresno, California, thus covering almost 100 
percent of the area of the United States. This 
heart beat could have been heard by more 
than 100,000,000 people, which is probably a 
record for the number of persons that had a 
chance to hear a single heart. 

* * „* 


Some Statistics on Radio 


Major GENERAL. JAMES G. Harsorp has re- 
cently stated that there are in the United States 
about 3, 000, 000 radio receiving sets; 10,000,000 
listeners; 543 licensed broadcasting stations: 
250,000 persons directly and indirectly con- 
nected with the industry; 3,000 manufacturers 
of radio apparatus; 1.000 wholesale dealers in 
radio sets; 20,000 retailers of all kinds who 
handle radio equipment; 1,000 newspapers 
carrying radio programs and radio news de- 
partments; 2,500 country weeklies which fea- 
ture radios; 50 exclusively radio periodicals ; 
50 magazines with radio sections; 250 popular 
and technical books written on radio, and 7 
trade papers devoted exclusively to radio. 


* * * 


A Radio-equipped Fire Patrol 


THE roadster used by the superintendent 
of police and fire signals of Dallas, Texas, is 
equipped with a radio apparatus in order that 
the driver may pick up fire alarms while 
driving about the city streets. Under this sys- 
tem it is possible for the superintendent of 
signals to keep in touch with the central fire 
station, although he might be several miles 
away in a distant section of the city. An in- 
cident which proved the value of the inno- 
vation developed recently when Superintend- 
ent Garrett was speeding across a concrete 
viaduct on his way to a fire in the western 
outskirts of the city; an alarm was turned in 
from the extreme eastern edge of the city 
eleven miles distant. Superintendent Garret 
quickly visited the first fire and informed his 
chief that a blaze had developed in another 
section, thereby permitting him to properly di- 
vide various fire fighting companies. 


HINTS FOR 


AMATEURS 


CONDUCTED BY ALBERT CGI. CRAIG 


Nlounting Inductive Instruments 
in a Radio-frequency Circuit 
In making up the design for a set, 

place the inductive instruments, such as 
variometers, variocouplers, coils, and 
radio-frequency transformers, in such 
positions that they are not near either 
the surfaces of the wooden sides of the 
cabinet or the panel material. Also be 
sure that the metal parts of condensers 
or audio-frequency transformers are not 
placed within the fields of these radio- 
frequency instruments. 

If you take these precautions, you will 
find that you will get much better results 
on account of the elimination of any 
possibility of hysteresis or eddy-current 
losses. 


Adapters for Dry-cell Tubes 

Ir vou have a set that uses the larger 
type of tubes, of course, the easiest way 
to convert it into a dry-cell set is to use 
adapters. 

If, however, you intend to build a set 
for the drv-cell tubes, it would be ad- 
visable to use smaller sockets that will 
fit the dry-cell tubes ccr/hout adapters. 

If you do use adapters in a set be 
sure that they are made of good insula- 
ting material. Also be sure that they 
fit the sockets you are using. Be sure 
that the dry-cell tubes fit them; other- 


wise, you will experience trouble from 


poor contact in either the filament cir- 
cuit or the grid circuit. 
Adapters work perfectly satisfactorily 


in audio-frequency work, but the adde! 
capacity introduced between the tube 
elements is a detriment to radio- fre— 
quency work. This added capacity is 
due to the extra capacity between the 
metal contact pieces in the adapter itself. 


Make Neat Soldering Jobs 
BETORE you try to wire up your first 
set, it would be advisable to practice 
soldering some spare wires together so 
that you learn to do a neat job and 
thus avoid spoiling the instruments you 


have procured for the set. 


Use soldering paste or flux sparingly 
and do not allow it to run onto the 
windings of instruments or onto the 
insulation. 

Use only enough solder to make a 
fast joint. . 

Use an electric soldering iron. 


Short Connections 
In laying out a receiver, place and 
turn the instruments so that the connect- 
ing wires may be as short as possible. 
At the same time, do not overcrowd the 
instruments. 


Put a Pan Under Your 
Storage Batteries 
‘Don’t let the acid spill from the 
storage battery onto the carpets. It will 
eat a hole. Keep the battery on a rub- 
ber pan or mat. These can be obtained 
in radio supply stores. 
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Ratios for Audio-frequency 
Transformers 

So many amateur builders are mysti— 
ned by the numerous specifications of 
Various ratios for audio- frequency trans- 
formers that a word about their use will 
be timely. 

These speciſications melde ratios 
from 3 to 1 to 10 to 1. By ratio is 
meant the ratio of the secondary turns 
of wire to the primary turns. 

High-ratio transformers 
often, in single-tube reflex sets, with 
a crystal detector, and in some cases 
where only one stage of audio-frequency 
amplification is used. However, a high- 
ratio transformer, if it is not carefully 
designed, will produce distortion. 

Lower ratio transformers are used 
advantageously in the second or third 
stages of audio-frequency amplifiers. 

For best results transformers of 5 to 1 
ratio are recommended in the first stage 
and not more than 3½ to 1 for the 
second or third stages. 


are used, 


When Should “Spaghetti” 
Be Used? 


“SPAGHETTI,” or varnished-cambric 
tubing, should be used wherever two 
wires must be brought close together. or 
cross each other and where there would 
be a chance of a short circuit. Its use, 
however, should be discouraged wher- 
ever possible for radio- frequency cir- 
cuits, such as in a radio-frequency ampli- 
fier or in a detector circuit. In audio- 
frequency circuits, especially on the 
high-voltage plate leads, it is advisable 
to prevent wires touching and spoiling 
the batteries. It can be used on the 
filament connections. 


Metal Shields on Panels 


Don’t use extensive metal shields on 
the back of panels. If you do, you may 
lose some efficiency on account of inter- 
capacity between instruments. If you 
must shield an instrument use a small 
one that shields the instrument in par- 
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ticular, without forming a capacity (to 
other instruments) which might be 
harmful. 


When to Use “C” Batteries 


With ordinary six-volt tubes, used 
as amplifiers, the correct, free grid po- 
tential may be maintained by connecting 
the filament rheostats in the negative 
lead from the filament to the “A” bat- 
tery, and by connecting the grid return 
from the transformers to the negative 
“A” battery terminal. This will suffice 
for all plate potentials up to ninety volts. 
If more than this plate potential is 
used a “C” battery should be used. The 
amount used should be determined by 
trying out “C” battery voltages from 
172 volts up to 9 volts, according to 
the amount of plate voltage applied to 
the tube. 

Small dry-cell tubes, used as ampli- 
fiers, should have C“ batteries con- 
nected in their grid circuits when more 
than 45 volts plate potential is applied. 

To determine the correct amount, ob- 
tain two 4. 5-volt “C” battery units and 
connect them in series, in the grid cir- 
cuit, between the transformers and the 
negative filament. Then try the various 
taps on the batteries until the best re- 
sults are obtained. 

The “C” battery should always be 
connected with its negative terminal 
toward the grid. 


Keep Radio Receivers Dry 

Don’t leave the window open above 
your radio set. If it happens to rain, 
water may get in on the coils or trans- 
former and cause trouble due to short 
circuits. 


Radiation from Direct-coupled 
Regenerative Receivers 
Do not allow your set to whistle while 
tuning it for distant stations. This will 
produce oscillations in the antenna cir- 
cuit which will radiate and cause inter- 
ference for your neighbors. 


CONDUCTED BY 


How Electrons Move 
Through Wires 


WHEN an electric current flows through a 
copper wire what happens, really, is that a 
stream of electrons is passing through it. The 
copper itself is made up of atoms, billions on 
billions of them arranged in a more or less 
fixed pattern or framework, like a lot of bil- 
liard balls strung on criss-crossed wires.“ These 
copper atoms themselves contain electrons but 
it is not these atomic electrons that carry the 
electric current. The current-producing elec- 
trons are loose ones; they drift around in the 
empty space between the atoms of copper. 
When more of these loose electrons drift to- 
ward one end of the wire than toward the 
other end we say that a current is flowing. 

This point of view is the one now held by 
the majority of scientists but there is still much 
uncertainty about the details. It is probable, 
for example, that the thing which we call elec- 
tric “resistance” is due, really, to the opposi- 
tion offered by the atoms and by their per- 
manently bound electrons to the passage 
through them of the loose electrons that drift 
around at will and that make electric currents. 
But just how is this opposition manifested? 
Is it a mere jostling of the loose electrons 
against the more massive atoms? Or is it an 
electric attraction between the electrons and 
the atoms? Or is it (as seems, indeed, to be 
the most probable) an actual exchange of po- 
sition from time to time between the free 
electrons and the atomically bound ones? 

This last idea would be a good deal like 
the children’s game in which most of the chil- 
dren form a ring with one extra child inside 
(or outside) of it. This extra child tries, ac- 
cording to some ritual prescribed by the rules, 


* This idea of the structure of metals like copper was 
explained in detail in the article entitled “700, 000. 
000,000,000,000,000,000 Electrons for a Cent” in 
Popucar Rapio for January, 1924, page 41. The mod- 
ern theories concerning the fixed electrons, the ones 
that are bound inside the structure of the atoms 
themselves, were explained in the article entitled 
4 Bohr's New Theory. of Atoms” in Popurar Rapio 
for April, 1924, page 319. 
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to break into the ring. If he does so another 
child is forced out. 

This, it seems, may be what happens among 
the atoms. An atom of copper, for example. 
has 29 electrons belonging to its “ring.” Sup- 
pose a new, loose electron drifts up from out- 
side. It may be, the scientists think, that this 
new electron will displace one of the 29 bound 
electrons in the copper atom and will take its 
place. Then the ousted electron drifts on in 
its turn as a “loose” one. The mechanism of 
electric conduction in wires would be deter- 
mined, therefore, not only by the jostling of 
the loose electrons against the relatively un- 
moving atoms, but also by the rules that con- 
trol the electronic “game”; that control, that 
is, the displacement of a fixed, atomic elec- 
tron by an arriving loose one. 

But all these ideas are really little more 
than guesses. The plain fact of the matter is 
that we do not know how the electrons move 
through wires. The movement of a direct 
current of electricity in a wire is still a mys- 
tery that all our theories leave unexplained. 

Therein lies the importance of a compre- 
hensive investigation that has been begun in 
the physical laboratories of Cornell Univer- 
sity. It is planned to take the one electrical 
phenomenon of resistance and to study this 
very accurately for pure substances and over 
a wide range of temperatures. The first in- 
stallment of this work has been done on the 
so-called alkali metals; sodium, potassium, 
lithium, caesium and rubidium. The results 
have just appeared from the pen of Dr. 
Charles C. Bidwell.* 

While this study will have its main value in 
that it supplies, for the first time, complete 
and accurate information as a basis for theo- 
rizing, it possesses, also, one feature of imme- 
diate interest. It shows how the melting of 
the metal affects the resistance to the passage 
of electrons. 

Dr. Bidwell finds that the electrical resist- 
ance of these metals increases just before they 


* “Electrical Resistance and Thermoelectric Power 
of the ae 9 C. Bidwell. Physi- 
cal Review (Corning, New York), vol. 23, 357- 
375 (March, 1924). reese 
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begin to melt. This happens while the metal 
still seems to be solid. But evidently the 
atoms in it have begun to shift around a lit- 
tle. They are commencing to leave the fixed 
positions that they occupy in the rigid solide 
And they begin, then, to offer more resistance 
to the loose electrons that are moving through 
them. This circumstance, and especially the 
numerical details that Dr. Bidwell offers con- 
cerning the temperature at which it occurs, 
ought to prove of value to the theorists who 
are endeavoring to unravel the secrets of the 
motion of electrons in wires. 

Incidentally, some recent experiments of 
Dr. A. T. Waterman of Yale, have led to an 
estimate, believed to be fairly accurate, of the 
number of these loose electrons that exist in- 
side metallic wires.* This number turns out 
to be about 100,000,000,000,000,000 electrons in 
each cubic centimeter of metal at the tempera- 
ture of melting ice. There would be about 
50,000,000,000,000 such free electrons in a picce 
of copper wire the size of an ordinary pin 
head. 

Large as this is, it is only a minute frac- 
tion of the total number of electrons in the 
wire. There are, in fact, some twenty million 


*“The Variation of Thermionic Emission with 
Temperature and the Concentration of the Free Elec- 
trons Within Conductors,” a paper read before the 
meeting of the American Physical Society, Cincin- 
nati, December, 1923; published in abstract in the 
Physical Review (Corning, New York), vol. 23, page 
299 (January, 1924). 
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fixed electrons for each one of the loose elec- 
trons. If you imagine all the people in the 
two states of New York and Pennsylvania 
standing each in a certain fixed place and one 
lone man wandering around ‘among them as 
the only movable individual, you will have a 
pretty fair picture of what existence must be 
like for each loose electron in a copper wire. 


Radio is Being Tested for 
Mine Rescues 


Every few weeks the newspapers carry huge 
headlines announcing that somewhere a mine 
has caved or exploded and that dozens or 
hundreds of unfortunate miners are en- 
tombed, no one knows whether alive or dead. 
The efforts of the United States Bureau of 
Mines have gone a long way to decrease the 
toll of human lives that these mine disasters 
demand, but one problem of mine rescue work 
has not yet been adequately solved. This is 
the problem of communicating with the buried 
men after a disaster has occurred. 

It commonly happens that the explosion or 
fire or whatever caused the disaster destroys 
the usual means of communication, such as 
bell-wires or wire telephones. The rescuers 
who enter from the surface seldom know 
where the entombed men are or whether they 
have sufficient air or even how many of them 
are still alive. There is great need, therefore, 


Redrawn from The Physical Revi 


WHAT HAPPENS TO THE ELECTRONS WHEN A METAL MELTS 


This curve shows how the resistance of a piece of metallic sodium changes as the 
temperature rises from nearly 200 degrees below sero to well above the temperature 


of boiling water. 


The line marked NM. P.“ indicates the melting point. 


Note that 


the risistance increases sharply just before this line is reached, indicating the soften- 
ing of the atomic structure inside the metal. 
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MEASURING EFFECTIVE CAPACITY, INDUCTANCE 
AND RESISTANCE 


The arrangement and behavior of the electrons inside the metal of the wires determine 


the properties of electric circuits. 


This shows the balanced transformer set used at 


the Bureau of Standards for the rapid measurement of radio capacity, inductance 
and resistance. 


for some emergency method of communication 
that will not be put out of commission by 
any ordinary accident. 

The officials of the Bureau of Mines, sus- 
pecting that some application of radio might 
furnish an answer to this problem, are mak- 
ing a study of the possibilities of radio for 
mine use. The first report issued is by Mr. 
J. J. Jakosky of the Pittsburgh Station of the 
Bureau and deals with the possibility of using 
the well-known ground-telegraph or “T. P. S.” 
system developed by the Signal Corps of the 
United States Army.* 

The conclusion reached by Mr. Jakosky is 
that the T. P. S. system can be used under- 
ground and may prove to be of value in some 
instances. There are, however, some serious 
difficulties arising from the fact that this sys- 
tem is subject to much interference from ac- 
cidental sources or ground currents, such, for 
example, as leakage currents from electric 
railways or from power lines. 


Under round Signalling for Mines by the 
Ground -· conduction or T. P. S.“ Method,” by J. J. 


Jakosky. United States Bureau of Mines (Was 
ington, . C.). Reports of Investigations (mimeo- 
graphed), no. 2576, 11 pages, issued e 1924. 
The T. P. S. system of signalling as employed on the 


surface of the ground by the Signal Corps was de- 
scribed in PorULAR Rapio for May, 1924, page 490. 


More important still, this system requires the 
use of telegraphic code and it cannot be ex- 
pected that among every group of entombed 
miners there will be an individual who under- 
stands the code. The final radio system for 
underground rescue work will probably have 
to be a system permitting the use of the voice 
and not requiring an expert operator at either 
end. This conclusion Mr. Jakosky points out. 
The search for such a system will be con- 
tinued by the Bureau. 


Should the Amateurs be Per- 
mitted to Use Short Waves? 


THIS question is raised editorially in a re- 
cent issue of QST, the official organ of the 
American Amateur Relay League.* At pres- 
ent the amateurs are restricted to the band 
between 150 and 200 meters, except for those 
few individuals who are fortunate enough to 
possess a special experimental license. 

There are many reasons for believing that a 
limited permission to the amateurs to use waves 
between 150 and 50 meters would result in 
important scientific advances, as has been the 


»The Short editorial, OST (Hartford, 
Connecticut), vol. 7, 7 (March, 1924). 


Waves.“ 
no. 8, page 
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case, indeed, whenever the thousands of ex- 
perimentally inclined amateurs in America 
have been permitted to turn themselves loose 
on any subject. 

A recent remark of Dr. W. H. Eccles. Pres- 
ident of the Radio Society of Great Britain, in 
an address to that Society, is of interest. After 
referring to the recent successes of amateurs 
m spanning the Atlantic on the 100-meter 
wave and to the prospective use of these 
waves in exceedingly practical ways, Dr. 
Eccles said:“ 

“In wireless, as in many other pursuits re— 
quiring concentration and skill, the best re— 
sults are often achieved by men who are not 
brought up to work at it for a living. This 
holds good in yachting, in cricket, in marks— 
manship and in many other sports. It holds 
still further, in my opinion, in the sciences and 
in the applications of science; and, especially, 
in the scientific hobbies, including, of course, 
amateur wireless, which, in addition to its 
fascination as a sport, possesses, also, the qual- 
ities of immediate importance in commerce and 
of utility in national emergency. It is quite 
conceivable that these discoveries of the prop- 
erties of short waves may be of great com- 
mercial service, and certainly might be of im- 
mense military significance in time of war.” 

The greatest untouched field of radio today 
is the field of short waves: not only the waves 
down to 50 meters but those even below this 
limit. The greatest agency for radio investi- 
gation in the world is the existing body of 
American amateurs. We think, with O57. 
that it is worth while to bring this opportu- 
nity and these men together. What is the 
Government going to do about it? 


How Fast Are Radio Waves? 


THE books say that radio waves move with 
the speed of light, 186,329 miles a second. It 
must be admitted, however, that this is really 
an inference rather than a proven fact. 

We know that radio waves are much like 
light (probably exactly like light) except that 
their wavelength is longer. Several experi- 
ments have been performed, beginning with the 
one of Hertz, to prove that the speed of the 
radio waves was also the same as the speed 
of light. These experiments have shown that 
this is true within the limits of experimental 
error. This last phrase is the joker. The 
limits of experimental error in the measure- 
ment of radio speeds have been too wide. It 
has remained possible that the speed of radio 
might not be eractly the speed of light. 

The difference, were any found. could 
scarcely be important in practice. Undoubt- 
edly the speed of radio is ample for all use- 
ful purposes. But there are theoretical rea- 
sons why scientists want to know for certain 
and so a recent experiment was organized 


The Importance of the Amateur.“ by W. II. 
Fecles, an address to the Radio Society of Great 
Britain. January 23, 1924. Printed in ‘he Wireless 
World (London), vol. 13, pages 620-623 (February 13, 
1924). 


between Washington, D. C., and Poland. 

This experiment was demonstrated recently 
before a gathering of scientists in the Cosmos 
Club, at Washington, by Captain R. H. Ran- 
ger of the Radio Corporation of America.“ 
From a transmitting key operated by Captain 
Ranger in the meeting room an electric ini- 
pulse was sent by land wire to the transmit- 
ting station of the Radio Corporation at New 
Brunswick, New Jersey; thence by radio to 
the receiving station at Warsaw, Poland: 
thence by land wire to the Polish transmitting 
station; thence by radio back again to River- 
head, Long Island; and thence by another land 
Wire to a receiver on the same table as the 
transmitter in the Washington lecture room. 
The time needed for the circuit was Hó 
second, 

The same experiment was carried out again 
at the Bureau of Standards with the most pre- 
cise measuring instruments. When allowances 
were made for the effects of the land-wire por- 
tions of the circuits and for all other disturb- 
ances, the speed of the radio waves worked 
out to be very close to its theoretical value. 
Doubtless further refinements of the apparatus, 
especially the elimination of all the land lines, 
will give us before long a definite proof that 
radio does have exactly the speed of light. 


The Best Kind of Ground 
Connection 


Ir is remarkable how little quantitative data 
exists concerning some points of radio engi- 
neering that have great practical importance. 
One of these points is the efficiency of differ- 
ent types of grounds. Most of the informa- 
tion about this is general information: useful 
enough, no doubt, but easily improvable in 
quantitative accuracy. 

One bit of quantitative work on this subject 
has appeared recently. Experiments at Ba- 
den, Germany, reported to the Swiss Associa— 
tion of Electricians, show the great differences 
in the ground resistance produced by the na- 
ture of the soil and by the shape of the 
ground-plate. 

In gravelly soil, a plate of copper about two 
feet square, surrounded by a little garden soil, 
showed a resistance of from 100 to 163 ohms. 
The same plate surrounded by charcoal instead 
of by garden soil had a resistance of 154 to 
264 ohms. A copper ribbon about & inch 
wide and 60 feet long, buried in the same gar- 
den soil had the much lower resistance of 
from 25 to 61 ohms. 

The greatest difference came, however, when 
the soil of the neighborhood was clay instead 
of gravel. In this case the resistance shown 
by a copper ground-plate surrounded by char- 
coal was only 11 to 17 ohms; while the long 


"At is described by Carl H. Butman in his Wask- 
1 Radio Service for the week ending March 17, 

t Experiments of Schiesser, quoted from Rulletin 
No. & of the Association Suisse des Electriciens in 
Aunales des Postes, Télégraphes et Telephones 
(Paris), vol. 13, page 195 (February, 1924). j 
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SHOULD AMATEURS BE ALLOWED TO WORK WITH 
THIS ANTENNA? 


This is the antenna and receiving set used by the engineers of the United States 

Bureau of Standards in their experiments with radio transmission at a wavelength of 

10 meters. The tuned vertical wire serves to pick up the received energy. Many 

radio engineers are now urging that qualified amateurs should be permitted to ex- 
periment with these unusually short wavelengths. 
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copper ribbon showed the still smaller resist- 
ance of 3.25 to 5 ohms. 

The more usual type of ground, three six- 
foot iron rods driven completely down into 
the soil at the points of a triangle six feet on 
each side, gave a resistance of 4.5 to 7 ohms. 


Does the Sun Act Like the Fila- 
ment of a Vacuum Tube? 


SCIENTIST’S have suspected for some time 
that the sun is a great astronomic source of 
electrons, that uncountable billions of these 
electrons are driven off from the hot sun every 
second, just as the electrons are driven out of 
the hot filament of a vacuum tube. Some ot 
these electrons are received by the earth. There 
is, therefore, a real analogy between the solar 
system and our familiar vacuum tubes. 

The sun represents the filament. It is a 
source of electrons. The earth represents the 
plate; it receives the electrons. The empty 
space between us and the sun represents the 
vacuum of the tube. 

This solar vacuum tube has a multiplicity of 
plates, one for each of the planets. There is 
another difference in that the plates are not 
connected by wire conductors either with each 
other or with the filament, that is, with the 
sun. Nor is there in the astronomic system any 
visible analogy to the grid. 

But in spite of these obvious differences, the 


International 


analogies are considerable. For example, the 
rules worked out for the space charge in a 
vacuum tube probably apply quite well (ci 
course, with the proper modifications) to the 
electric conditions between the earth and the 


Sun. 


One of the deductions froin these ideas is 
the theory that there must be a layer of free 
electrons, a kind of “electron gas, immedi- 
ately around the sun. We know that there is 
such an atmosphere of electrons around the 
glowing filament of a vacuum tube whenever 
the electrons are not drained away too rapidly 
by a positively charged plate. 

Over a year ago Dr. J. Q. Stewart of Prince- 
ton University suggested the existence of such 
an atmosphere of free electrons around the 
sun.* He suggested, also, that this layer of 
electron gas would be thick enough and dense 
enough to be opaque to light. It follows that 
we do not see the real sun at all. We cannot 
see it. All that we see are the shining geysers 
of hot gas that manage to get high enough 
above the real surface of the sun to shine 
through the great cloud of electrons that sur- 
round it. It is as though the electrons in a 
vacuum tube escaped so thickly that they en- 
tirely hid the visible glow of the filament. 

More recently Professor A. H. Compton, 


* “Opacity of an Ionized Gas,” by John Q. Stewart, 
Nature (London), vol. 111, page 186 (February 10, 
1923). There is a more complete report in the 
Physical Review, vol. 22, pages 324-332 (October, 
1923). 


ETHER WAVES TO CURE YOUR TOOTHACHE 


This apparatus, developed by Dr. E. C. Cummings of the Harvard Dental School, 
produces ultra-violet light in the patients mouth so that this form of ether waves, 
waves still shorter than those of liaht, can be applied directly to diseased tissue. 
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THE ADAM OF RADIO SETS 
This apparatus, recently found in London, is the original set used by David Hughes, 


the inventor of the first detector, in his radio experiments made in 1879, 


The trans- 


mitter is at the right and the receiver, made of knitting needles, corks and other odds 


and ends, ts shown at the left. 


of Washington University, St. Louis, has found 
a direct indication that the sun is surrounded 
by electrons.* He has shown, from theoretical 
considerations as well as from experiment, that 
a cloud of free electrons will affect light that 
passes through it in such a way as to alter the 
wavelength of a part of the light. This is what 
scientists call the “scattering” effect. And it 
appears that the light from near the edge of 
the sun’s disk, which light would traverse a 
great thickness of the supposed electron at- 
mosphere, shows just this scattering effect that 
it ought to show if the atmosphere of electrons 
is really there. 

To the radio public these new discoveries 
have not only the interest that any discovery 
about the sun must have for all of us who live 
by its light and warmth; they have, also, a 
direct importance to radio. 

There remains no doubt at all that the electric 
properties of the sun, especially the electrons 
and other charged particles that are shot out 
from it, are factors of the greatest importance 
in radio transmission on earth. When we have 
succeeded in learning more accurately just what 
the sun is doing, just what is the space charge 
of electrons around it, just how many electrons 
are projected with sufficient velocities to reach 
the “plate” of the solar vacuum tube, that is. 
the earth; then we shall have gone a long way 
toward solving the mysteries of fading, of the 
effect of the Heaviside Layer, of the absorption 


* “Absorption Measurements of the Change of 
Wavelength Accompanying the Scattering of X Rays,” 
hy A. H. Compton. Philosophical Magazine (London), 
vol. 46, pages 897-911 (November, 1923). 


It is still in working order. 


of long-distance radio waves, and many others. 

Like life itself, many of the phenomena of 
radio are regulated by things that happen on 
the sun nearly a hundred million miles away. 
Solar astronomy is one of the important 
branches of radio science. 


A Discovery of Value to 
Radio in 1827 


THE March, 1924, issue of that invaluable 
publication, the Radio Service Bulletin, issued 
by the United States Department of Com- 
merce,* contains an interesting list of some 
of the great inventions and achievements that 
have marked important turning points in the 
development of radio. One might call them 
the “fifteen decisive battles of radio,” except 
that there are many more than fifteen and 
that most of them were not so much “bat- 
tles“ as long sieges, the successful result 
coming only after years of laborious endeavor. 

The first date cited by the compiler of this 
list is nearly a hundred years ago. In 1827, 
he writes, Savary discovered that a steel 
needle could be magnetized by an electric dis- 
charge. It was four vears later, in 1831, that 
the Irish genius, Michael Faraday, the man 
who began as a bottle washer and ended as 
the greatest scientist of his time, discovered 
the principles of electromagnetism. It is from 


Every radio fan should be a subscriber to this 
publication. It costs only 25 cents a year, remitted 
5 ue Superintendent of Documents, Washington, 
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this latter event that most writers have dated 
the beginnings of radio. 

But still earlier than this, earlier even than 
the experiments of Savary, were the recently 
rediscovered observations of Biot published in 
1819, observations that were described last 


month in this Department. This work of Biot's 


the list in the Bulletin omits from mention 
among the other pionecrs. 

Continuing from Faraday, the list in the 
Bulletin notes the high points of radio history; 
the first production of oscillating currents by 
Professor Henry in 1840, Lindsay’s first “wire- 
less” signalling (by water conduction) in 1845, 
the announcement of the ether-wave theory by 
Maxwell in 1867, the original detector or first 
“coherer” invented by Hughes in 1879, Dol- 
bear’s first real radio in 1882, and, entering the 
modern period, the experiments of Hertz in 
1886, of Marconi in 1897 to 1900 and of Fes- 
senden in 1901. 
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A Simple Way to Map Electric 
Lines of Force 


SEEING is believing, and the best way to be- 
lieve in the reality of the fields of electromag- 
netic force that are supposed to surround coils 
and other conductors is to devise some way 
to see them. So thinks the well-known radiv 
amateur, Mr. John Reinartz, and he has pro- 
vided the way to do it.“ 

His apparatus is the familiar neon spar! 
indicator used for testing the behavior of auto- 
mobile spark plugs. This is merely a small 
glass tube containing two electrodes sealed 
through the glass, the tube being filled with 
neon gas. Whenever this tube is placed in 2 
high-frequency field of sufficient strength the 
neon gas inside it glows with a reddish light. 
low Antennas Work,” by John L. Reinartz. 


-1QP. QST (Hartford, Connecticut), vol. 7, No. 8, 
pages 16-19 (March, 1924). 
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A LOUDSPEAKER THAT OPERATES ON A NEW PRINCIPLE 
Mr. F. G. Brown, F. R. S., of London, is the inventor of the “frenophone.” a loud- 


speaker which may be used in connection with a crystal set. 


The necessary amplifi- 


cation of the sound comes from the friction of a small vertical rod against a rotating 
glass disk. Both rod and disk are visible in the phonograph. The principle of the 
frenophone was described in POPULAR RADIO for January, 1924, on page 94. 
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FACTS YOU HUNT FOR 


SARAT a <A 


CONDUCTED BY RICHARD LORD 


A limited number of questions of general scientific interest will be answered each 
month in this department. Readers are invited to send in questions that have puszled 
them—but the selection of questions for answer cannot be guaranteed nor can ques- 
tions outside the radio field be answered by mail. 


How does the temperature of the 
filament in a vacuum tube affect its 
operation? 

Ir determines the number of electrons that 


are set free from second to second by the 


filament and which serve as the carriers of the 
current in the tube from the filament to the 
plate. There are always a great many loose 
electrons inside all metals, including the metal 
wire of the filament. When the wire is cold 
these electrons stay inside it but when it gets 
hot they jostle each other around so much that 


some of them are forced out of the wire alto- 


gether and thus provide the electrons for the 
working of the tube. 
more electrons are forced out. 


Is liquid air used in filling vacuum 
tubes? And how is it made? 


Liquid air is not used as a material for 
filling vacuum tubes, but it has been used 
in laboratories in experiments on making 
a nearly perfect vacuum (See PoPULAR RADIO 
for October, 1922, page 92). It is used merely 
as a cooling agent to condense vapors that you 
do not want to get into the tube. With liquid 
air it is possible to obtain a temperature of 250 
or 300 degrees below zero Fahrenheit. Liquid 
air is made by cooling ordinary air intensely 
This is accomplished by a succession of alter- 
nate compressions and expansions. each ex- 
pansion making the air a little colder. 


What is the difference between Syn- 
thetic and natural crystals? 


NATURAL crystals are those that are found 
ready formed in the rocks. Naural galena, 


The hotter the wire the 


for example, is a crystal of sulphide of lead, 
formed in the course of geologic ages in the 
mineral vein and now dug out by the miners. 
It is a common ore of lead and also of silver, 
since it frequently contains that metal as an 
impurity. Pyrite, another mineral sometimes 
used as a natural radio crystal, is a natural sul- 
phide of iron formerly much used as a source 
of sulphuric acid. Synthetic crystals, on the 
other hand, are artificial mixtures of com- 
pounds made in the laboratory. They have 
many different chemical and physical compo- 
sitions depending on the formula used in 
making them. 


What are the harmonics of a broad- 
casting wave? I am told that some sta- 
tions send out many harmonics and that 
that makes their waves hard to receive. 


Harmonics are the higher frequencies, rep- 
resenting exact multiples of the fundamental 
frequency. For example, suppose a station is 
sending on a wavelength of 600 meters, which 
is a frequency of 500 kilocycles. This is then 
the fundamental wave (or frequency). But 
if the antenna arrangements are bad, or for 
many other reasons, the wave actually sent 
out may contain also a frequency of twice 
500 kilocycles, or 1,000 kilocycles, which cor- 
responds to 300 meters. This is the “first har- 
monic.” Similarly there might be also a fre- 
quency of 3 times 500 kilocycles, or 1.500 kilo- 
cycles, corresponding to 200 meters. This 
would be the second harmonic. There would 
he a third at 2.000 kilocvcles or 150 meters, a 
fourth at 2,500 kilocycles or 125 meters, and so 
on. Of course, all broadcasting stations trv 
to keep their sending wave as “pure” as possi- 
ble, that is to avoid producing these harmonics. 
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How can you calculate the amount of 
heat produced in a wire by an electric 
current? 


THE heating effect increases with the square 
of the current that 1s flowing and in direct pro- 
portion to the resistance of the wire. If you 
measure the current in amperes and the re- 
sistance in ohms you can calculate the amount 
of heat produced by the following rule: 

Take the square of the current, multiply 
this by the resistance, then multiply the product 
by the fraction 2389. This will give you the 
number of calories of heat being produced a 
second—one_ calorie being the amount of 
heat required to heat one gram of water one 
degree Centigrade. This is a very small 
quantity of heat. The burning of one grain 
of coal will produce about 500 times this 
much. 


How do they make the thin sheets of 
mica that are used in condensers? 


Tnese sheets are made by nature, not by 
man. Mica is a natural mineral containing 
somewhat variable percentages of four chem- 
ical elements: potassium, aluminum, silicon 
and oxygen. Chemists call it a silicate of 
aluminum and potassium. When mica crystal- 
lizes in the rocks the atoms in it arrange them- 
selves so they will split apart much more 
easily in some directions than in others. This 
makes it easy to split off the thin sheets used 
in condensers. The original use of these 
mica sheets was in making the little windows 
that used to be put m the doors of coal stoves 
so that one could see the fire without opening 
the door. 


What is the difference between the 
Centigrade thermometer used in scien- 
tific work and the ordinary ther- 
mometer? 


ALL thermometer scales are purely arbi- 
trary. When the Fahrenheit scale (commonly 
used in the United States) was first designed, 
its zero point was set at what was then be- 
lieved to be the lowest temperature ever ex- 
perienced on earth and its 100 degree mark at 
the highest. The scientific or Centigrade scale 
has its zero at the melting point of ice and its 
100 degree mark at the boiling point of water. 
Jero Centigrade is the same as 32 degrees 
Fahrenheit. To convert a Centigrade tempera- 
ture into a Fahrenheit one multiply by 9/5 
and add 32. To convert Fahrenheit into Centi- 


grade subtract 32 and multiply the remainder 
by 5/9. 


“re the electric sparks produced when 
vou stroke a cats fur the same as other 
kinds of electricity or different? 

Trey are the same. They are. in fact, a 


manifestation of frictional or static clectricity, 
the same as is produced when vou rub a 
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glass or rubber rod on cloth. The friction de- 
taches some electrons from one of the objects 
that are being rubbed together. These elec- 
trons accumulate on the other object, either 
the cloth or the rod, and produce a charge 
on it. When you get enough charge a small 
spark occurs, as it does on the cat’s back. 


Jam told that I can test my hcad- 
phones with a copper penny. How is 
this done? 


Wuat you refer to, probably, is a way of 
making a small electric battery with a penny 
and another coin, preferably a nickel. Connect 
one terminal of the headphone to the penny, 
the other terminal to the nickel. Then touch 
both coins to a piece of blotting paper wetted 
thoroughly with a little weak vinegar. There 
will be a faint click in the phones when the 
coins touch the paper. But this is not a very 
dependable test for the quality of a telephone. 
It 1s better to test all the characteristics of a 
telephone by the standard electrical methods. 
If you lack the experience to do this, better 
buy a standard make of telephone having known 
characteristics. 


What are tsotopes? 


THIS is a name for certain chemical elements 
which are really different though they seem 
very much alike. For example, there are at 
least five different varieties of lead. All of 
them look alike and have exactly the same 
chemical properties. You cannot tell them 
apart by any chemical method. Yet they differ 
in one important particular; their atoms have 
different weights. These five different varieties 
are called the isotopes of lead. The atom ot 
one isotope weighs 206 units, another weighs 
208 units, and so on. This idea of isotopes is 
very important in modern theories of the struc- 
ture of atoms. See Sir Joseph Thomson's 
article in PopULAR RADIO for September, 1923. 


Why is iron magnetic and other metals 
not magnetic? 


Tris is really a good deal of a mystery: the 
theory of magnetism not being very well 
understood. Most scientists believe that iron 
is magnetic because the iron atoms are them- 
selves little magnets, each one having its own 
north and south poles just as a bar magnet 
has. In unmagnetized iron the atoms are 
arranged irregularly, so that the magnetic ef- 
fects of the atoms cancel each other. When 
you magnetize the iron what vou do, really. 
is to turn the atoms around so that all the 
north poles point in the same direction and re- 
inforce each other. Metals other than iron do 
not possess, scientists suppose. these little 
atomic magnets so they cannot be mag- 
netized. 


Ir you are getting good results with your receiving set, tell your fellow-readers of PopuLar 
Rapio how you get them. Give the call letters of the stations you hear, the locations of them, the 
type of apparatus that you are using and How You Are USING Ir. 


SET IS GOOD AS WELL AS SIMPLE 


A FAN in Canada can hear at least a dozen 
85 stations in various parts of the United 

tates by putting together three of the com- 
mon instruments which can be purchased in 
any radio store and using one peanut tube. 

Cyril A. Hark, 2517 Mauce Street. Mon- 
treal, has made a good double- circuit tuner 
of the regenerative type by using a vario- 
coupler, variometer and 23-plate condenser. 
His results were obtained with an antenna 
only 50 feet long and a 20-foot lead-in. 

His list includes KDKA, Pittsburgh, Pa.; 
WEAF, New York City; WOC, Davenport, 
Ia.; WTAM, Cleveland, O.; WBZ, Spring- 
field, Mass., and WDAP, Chicago, III. 


THIS IS A CHALLENGE 


“I CHALLENGE anyone to duplicate my recep- 
tion on two tubes,” is the way the gauntlet is 
thrown down by John Keiran of 32 Alleyne 
Street, West Roxbury, Mass. “I have received 
three English stations during the transatlantic 
tests, 2LO, 2ZY and SIT, and have even picked 
up WNP, the station of the MacMillan arctic 
expedition, some 700 miles from the North 
Pole. 

“I am using a one-tube regenerative set, 
with one stage of audio- frequency amplifica- 
tion. I attribute my success to my antenna, 
which is 100 feet in length and 30 feet above 
the ground. On a poor antenna, my set will 
not cover 300 miles. have received over 
100 stations with it in four, months.” 


THEY DO IT WITH A MIXING BOWL IN 
SAN FRANCISCO 

Usinc three tubes with six volts on the fila- 
ment and eighteen on the plate of the detector 
in the four-circuit tuner, F. N. Bellish of 
San Francisco hears the local station, KPO, 
ten feet away from his Baldwin loudspeaker 
unit in a mixing bowl and both antenna and 
ground leads disconnected. 


ALL WAVES VISIT LAKE IIOPATCONG 

LAKE Hor ANC ON GC is good for fishing but bet- 
ter for radio listening, according to Edwin 
Carman of 514 West 168th Street, New Vork 
City. He took his Green circuit, which was 
described in Po uLAR Rapio, to the camp for 
an outing, and learned something about the 
geography of the United States by checking 
his stations on a map. 

With three tubes he picked up KHJ, Los 
Angeles, Calif.; WOAW, Omaha, Nebr.; 
KDZE, Seattle, Wash.; WSAl, Cincinnati, 
O.; WJAR, Providence, R. I.; 6KW, Cuba; 
WTAS, Elgin, III.; CFAC, Calgary, Canada; 
WCBD, Zion City, III., and WFAA, Dallas, 
Texas. 

“Half of these stations were heard on an 
old-fashioned phonograph horn to which my 
phones were clamped,” he states. “I have made 
one change in the circuit by tapping my coil 
at the following turns, 15, 35, 65, 85 and 105.“ 

«„ „ „ 
TWO DOZEN IN A WEEK 


“I BUILT the Haynes DX receiver one week 
ago and have so far received twenty-four sta- 
tions,” writes Linden E. Crone of 667 South 
Seventh East Street. Salt Lake City, Utah. 

“I am using a repaired WD-11 tube. My 
antenna is 90 feet long and 30 feet high.” 

Among his record stations are CHCB, 
Toronto, Canada; KDKA, Pittsburgh. Pa.: 
WBAP, Fort Worth, Tex.; KPO, San Fran- 
cisco, Calif., and KFEC, Portland, Ore. 

x 4 


WHAT AN UMBRELLA CAN DO 


Tre distance between San Francisco, Calif., 
and Calgary, Canada, was spanned with one 
tube in the triple honeycomb-cail circuit de- 
scribed in the September issue, using the um- 
brella antenna which appeared in the same 
number. 

“The music was distinct and clear,” writes 
Matt. A. Gracin, the man who did it. 
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ONE TUBE CATCHES 92 STATIONS 

NINETY-TWO stations have been logged by 
Harold B. Taylor of Atlanta, Ga., using three 
spider-web coils in a regenerative double cir- 
cuit and one drx-cell tube. His antenna is a 
single wire 164 feet long and 40 feet high. 

Among those he hears are KOG, Los 
Angeles, Cal.; KFDL, Denver, Colo.; WHA, 
Madison, Wis.: WLW, Cincinnati, O.; WCX, 
Detroit, Mich.; WOAN, Lawrenceburg, 
Tenn.; WAAP, Wichita, Kan.; WQAA, 
Parkersburg, Penn.; WEAY, Houston, Tex.; 
WOAF, Tyler, Tex.; WAAY Youngstown, 
O.; WAAC, New Orleans, La.; WNAV, 
Knoxville. Tenn.; WIAG, Birmingham, Ala. ; 
9CAQO, Rockport, Mo.: WPA, Fort Worth, 
Tex.: WIAQO, Milwaukee, Wis.; WHAB, Gal- 
veston, Tex., and so many more that his let— 
ter oe like several pages taken from a call 
book. 


* * + 


750 MILES WITH A CRYSTAL 


Duptey Jounson of Oak Bay, Victoria, 
B. C., Canada, has heard San Francisco on 
his crystal set. a distance of 750 miles. The 
station was KPO, and it came in clear and 
loud. 


THIS SET SPANNED THE 
UNITED STATES 


This four-circuit tuner spanned the distance 
between Canada and Texas during the first 
five minutes it was operated. G. A. Foster, 
who built it from instructions published in 
PopulAR Rapio, lives in Keewaydin Camp, 
Timagami, Ont., Canada. 
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“I owe you this letter,” he writes, “for I 
made my set from the description in the July 
issue of PopULAR Rapio last summer; besides 
KPO I have been hearing the nearer stations 


constantly.” 
* + „ 


A FIRST NIGHT PERFORMANCE ON 
REAL DX SET 


Wiru the Real DX Regenerative Receiver 
described on page 281 of the April issue of 
PopuLAR Rapio, J. V. Trammel of Swenson, 
Texas, heard stations in Omaha, Nebraska, 
750 miles distant, Memphis, Tenn., 900 miles 
distant, and Los Angeles, Cal., 1,100 mules 
distant, on the first night that his set was in 
operation. 


THE 


* ** * 
SIMPLE SET SURPRISES HIM 


WitH only a coil, a crystal, and a pair of 
phones, Frank Kosmata of Cicero, III., made 
the set described in the June number of 
PopuLAR RAbio and connected it to a 50-foot 
antenna with results which startled him. He 
heard nine stations in Chicago, III. 

k „ „ 
PATIENCE MAKES CIRCUIT WORK 


“AT first I was unable to make the four-cir- 
cuit tuner work,” writes C. A. Campbell oi 
Watertown, N. V., but after a few minor 
changes, the results exceeded my expecta- 
tions.“ 

“I am using an antenna of only 40 feet, with 
a lead-in of about the same length. By con- 
necting the single-turn wire of the primary 
to the top tap on the bank-wound coil and by 
using a 200-ohm potentiometer across my “A” 
hattery with the negative “B” on the arm, I 
have been able to reach nearly every broad- 
casting station of importance in the eastern 
part of the country. Stations WBZ, WHAS. 
WGR., WDAP and WSAl can easily be 
worked on a loudspeaker in summer weather.” 


HE IS LISTENING TO KFI 


“I WANT to say,” writes R. L. Walker of San 
Francisco, Calif., “that the hook-up in Popt- 
LAR Rapio for June, page 429, is surely a 
dandy. I can hear it all over the room with 
one tube and with one step of audio-ire- 
quency amplification I can not keep the head 
phones on. I am listening now to KFI, Los 
Angeles, over 500 miles away.” 


* * * 
ONE TUBE AND AN OLD STAND-BY 


THE popular old circuit employing two 
variometers and a variocoupler covers nine- 
teen states with one tube for Laurel Carpenter 
of Bowling Green, O. He also uses two 
variable condensers which enable him to tune 
closer and to cut out much interference. 

His list includes PWX, Havana, Cuba: 
WBZ, Springfield, Mass.; WJZ, Newark. 
N. J.; WEAF, New York City; KDKA, Pitts- 
burgh, Pa.; WJAX, Cleveland, O.; WHAS. 
Louisville, KY.; WWJ, Detroit, Mich.; 
WDAP, Chicago, III.; WHB, Kansas City. 
Kans.; WFAA, Dallas, Tex.; WIAO. Mil- 
waukee, Wis.; WMC, Memphis, Tenn.; WBI. 
Charlotte, N. C.; WLK, Indianapolis. Ind., 
and WC K, St. Louis, Mo. His list totals 65. 
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GETTING E for you 
the RIGHT = HAT’S the first thing to do 
HO OK- UP Wu buline a radio a What 


. S 155 hook-up is particularly efficient for 
with Sie etting local stations—for getting 
‘CELORON Ss X? What do the different radio 


N symbols and terms mean? 
€ 


We have prepared for free distribu- 
tion a booklet that answers these ques- 
tions and others connected with the 
building and operation of a set. It 
is called Getting the Right Hook- 
up with Celoron.” It contains dia- 
grams of ten highly efficient receivers, 
ranging from a crystal to a super- 
heterodyne. 


This booklet has been carefully de- 
signed for the set-builder. In it are 
hints and suggestions about selecting 
a panel and parts, and tips on tuning 
and on getting clear reception. 


The edition of this booklet is limited. 
So mail the coupon today. It won’t 
cost you a cent. But you must act at 


FREE once. 


DIAMOND STATE FIBRE CO. 


Fill out coupon below Bridgeport, Pennsylvania 
and mail today Toronto, „ N ao England 


DraMonD STATE FI BRE Co., Bridgeport, Pa. Date C 


Please send me without charge a copy of the booklet, Getting the Right Hook-up with Celoron.’ 
My radio dealer's name is 


Dealers Name 


Dealers Addres 


Name 


Address 


Please refer to POPULAR RADIO when answering advertisements. 
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GENUINE BAKELITE! 


The most efficient dials and sockets 
are made from Bakelite, the world’s 
foremost insulating material. Our 
experience as one of the country’s 
oldest molders of Bakelite is one of 


the reasons why BELL Sockets and 


Dials make good wherever used. 


The BELL Dial 


Highly polished. Clean, white engraving. 
Accurate brass bushings that will not wabble 
on the shaft. Strong mechanically, and un- 
affected by moisture and temperature. Color 
will not fade. In 2, 3, 314 and 4 inch sizes. 
Made also with hole through knob for ver- 
nier attachment. Vernier knob to match can 
be supplied. 


The BELL Square Socket 


One-piece molded Bakelite, for base or panel 
mounting. Unusual double-wipe spring con- 
tact makes firm, sure contact with tube 
prongs, even after constant use. Use it to 
get best results. 

Dealers: If your jobber does not have 


BELL Radio Products, write us for cir- 
cular on molded sockets and dials. 


Bell Manufacturing Co. 


12 Elkins St. Boston 27, Mass. 


Please refer to POPULAR RADIO when answering advertisements. 


Give Your Set 
a Chance 


USE PYREX INSULATORS 
ON YOUR ANTENNA 


John L. Reinartz uses Pyrex Insulators and 
SAYS: 
“They deserve a good share of the 
credit for reliable transmission to 
France, England and Holland.” 


Broadcast Reception Type 


PRICE 45c. EACH 
AT ALL GOOD DEALERS 


THE CORNING GLASS WORKS 


Industrial Division 


CORNING NEW YORK 


| Super Radio Cabinets 


Panel size 8 x 40-8 inches deep. Made of 
Hl solid select mahogany with basswood bottom, 
J varnished and hand rubbed to a piano 
Built by experienced workmen—experts on cab- 
inet design and construction. 


BLANDIN TRIPLE “A” 
DE LUXE SERIES 


Full De Luze equipment including extra mounting 
board—inlet flush lid—continuous piano 
folding lid supports—rubber feet. ' 
Also Neutrodyne sizes, 7 x 24-7” and 7 x 26-7". 
Smaller sizes, 7 x 14-7", 7 x 18-7” and 7 x 21-7’. 
Write for illustrated price list and name of your 
nearest jobber or dealer. 


Jobbers and dealers, write for discounts 


«| BLANDIN PHONOGRAPH COMPANY, INC. 
1500 16th St. 11 11 RACINE, WIS. 
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P >t 
Fest Main 


A 
March 16. 1924. 


OSCILLATOR 


“The Standard of Comparison” 


ULTRADY PE 


SUPER-HETERODYNE 


The Ultradyne employs the Modulation Sys- 
tem, a basic development by R. E. Lacault. 
A. M. I. R. E., radio engineer of this company and 
formerly Radio Research Engineer with the 
French Signal Corps Research Laboratories. 


The Modulation System” places the Ultradyne 
years ahead of all present methods of radio 
reception. This new principle increases the sensi- 
tiveness over that of any known receiver. Weak- 


a 
ULTRAFORMERS 


Send for 32-page illus- 
trated book giving latest 
authentic instructions on 
drilling, wiring, assem- 
bling and tuning 6 and 8 
tube, Ultradyne receivers. 


50c 
Edited by: 


When 


Please refer to POPULAR RADIO when answering advertisements. 


est signals are made to operate the loud speaker. 


Results secured by Ultradyne owners are amazing 
and exceed even those obtained with any other 
receiver under the same conditions. For range, 
signal audibility and faithful performance, the 
Ultradyne commands your first consideration. 


Write for Descriptive Circular 


PHENIX RADIO CORP. 


7-9 Beekman Street New York 


Ty pes „„A and “B” 


New improved long wave 
radio requency tians- 
formers. Type “E” may 
be successfully employed 
in anv circuit where long 


wave radio frequency 
transformers are cssential. 
$5.00 


Designed by: 


Wt lea — 
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FEDERAL ANNOUNCES 


its latest achievement in the field of radio 


The“ No. 102 Special” Federal Receiv- 
ing Set will be demonstrated to radio 
enthusiasts beginning May first. 


If you do not know the name of the Federal 
Dealer in your locality, write immediately to 


FEDERAL TELEPHONE & TELEGRAPH CO. 
BUFFALO, N. Y. 


Leok for this sign 


Federal 


Boston, New York, Fe Chicago. Pittsburgh, 
San Francisco, Bridgę burg. Canada, London, England 


RADIO 


It? a 


WING QUALITY 


RADIO APPARATUS 
Radio Plate Battery 


Longer Service 
Less Frequent 
Buying 


DIAMOND “B” 
The KING QUALITY Line Comprises: BATTERIES 


Adapters Dials Rheostats 
Bakelite Knobs Inductance— Switch Levers Reduce the Upkeep 


Binding Posts Switches Vacuum Tube- 


Contact Points Panel Mountings Sockets of Your Set 
At All Good Dealers 


RADIO DIVISION 
KING SEWING MACHINE CO. DIAMOND ELECTRIC 
BUFFALO NEW YORK SPECIALTIES CORP. 
102 So. Orange Ave., 
Newark, N. J. 


Dealers and Jobbers: 
Write for Proposition 


Please refer to POPULAR RAbiO when answering advertisements. 
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RHAMSTINE* 
At Last! 


Perfect Reproduction 


with the 


RHAMSTINE’ 
NEEDLEPHONE 


(Phonograph Loud Speaker) 


Two generations of manufacturers have perfected the phonograph until today 
it stands as the most perfect reproducer of music in the world. No radio loud 
speaker in clarity, mellowness, cello-like beauty of tone has ever approached the 
perfection of the mica reproducer, tone arm, and wooden tone chamber of the 


phonograph. 


With Any Phonograph— No External Battery 


The Needlephone brings these advantages to 
the radio. It is not a loud speaker—it has no 
diaphragm—it cannot produce metallic sounds. 
It does transform the electrical energy of your 
radio into mechanical vibrations which through 
your phonograph needle are transmitted to the 
phonograph reproducer. It makes your phono- 
graph the world’s finest loud speaker. 


The Needlephone requires no batteries. Simply 
connect it to your set as you would a head set 
or a loud speaker and place the phonograph 
needle on the reed in the center of the Needle- 
phone. It operates any make of phonograph 
(except Edisons not provided with Victor 
attachments). 


Prove It— Test It— At Our Risk 


The Rhamstine* Needlephone is different—it is new—it is revolutionary. It gives you more 
perfect reproduction than any loud speaker. We want you to prove this to your own satisfaction, 
so we'll send it on a positive, money-back guaranty, you to be the judge. Send the coupon today. 


J. THOS. RHAMSTINE * 


f 
a 
7 

7 Woodbridge at Beaubien, Detroit, Michigan 


Price Complete 


Use the Coupon 
X Radio and Electrical Products 


i : d 
With 6 ft. cor 7 Send me the NVeedlephone. I'll pay the postman $10 upon its arrival. It 
a is distinctly understood I may return it if I desire, within 5 days and receive 
$ a a refund in full. 
7 
7J7//%Cöôö%Ü0 ⅛ «ß ꝶ ę n ß x 8 
i 
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a 
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The Famous Ultradyne Engineers 
recommend 


A\CCURATUNE 


MICROMETER CONTROLS 


On Ultradyne and Super-Hetero- 
dyne receivers, in which close tuning 


apparatus is employed, engineers 
recommend micrometer controls in 
preference to ordinary dials. R. E. 
Lacault, A.M.I.R.E., designer of the 
famous Ultradyne, recommends only 
the Accuratune Micrometer Tuning 
Control for use with this set. 


The Accuratune is not a mere dial, 
but an actual micrometer tuning con- 
trol, very responsive to the slightest 
touch of the micrometer knob and ten 
times more efficient than any other 
tuning device. Stations that have 
never been heard before are brought 
in clearly when tuned with the 
Accuratune. 


Designed for either coarse or precise 
tuning and to fit all standard con- 
denser shafts. Guaranteed. Price 
$3.50. At your dealers, otherwise 
send purchase price and you will be 
supplied postpaid. 


The Mydar Radio Company 


9-B Campbell Street 


Radio, Ltd., Montreal, Canada 
Canadian Representatives 


Newark, N. J. 


Authorized Cockaday Coil 


Gets distant stations easily and clearly. Hun- 
dreds have substituted this quailty 1 5 for those 
of inferior make, and are amazed a 
reception, ee den and general Dx 


we now. eet 2 
of 


wi 


he improved 
results. 


Imerding, Pa., sa 
| in Los Angeles of three 


pi since installing your col 


on the detector alone, a 
miles, and much clearer.” 


distance 


The Authorized Cockaday Coil is made in strict 
accordance with specifications of Laurence M. 


Coc 


5 


ia TA u will be oa supplied postpaid. 


PRECISION COIL CO., Ine. 
209-B Centre St., New York 


Patd. 870,042 
HOWARD 


No. 1003 


200 Ohm Poten- 
tiomo ter. 81. 50 


400 Ohm Poten- 
tlometer 2.00 


Patd. 870,042 


hind the counter 
to show you the 
Howard line of 


o quality Radio 


Merchandise. 
Every piece is 
sold with the 
guarantee of 
satisfactory 
performance. 


Jobbers write 
for discounts. 


Send two cents 
for folder. 


Please refer to POPULAR RADIO when answering advertisements. 


Ask the man be- 


. inventor of the famous Cockaday co 
Circuit Wound on hard rubber 
15 inch wall. with No. 18 D.. C. copper wire whi 

es selectivity, dae & 8 


tub 


er wire which 
ee ee a 


No. 1004 
Multi Terrninal 
Receiver Plug, 
instantaneous 
connection for 


as many as siz 

pairs of stand- 

ard . 
$2. 


en — 


HOWARD RADIO CO., Inc. 
4248 North Western Ave., Chicago, U. S. A. 
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Cross Section 


View of the 
Receptrad 
. Long 
a 2 Wave 
f ed ZAR Transformer 
QO) Uh, UAE Type 1716 
e 


The design of a perfected intermediate frequency amplifying transformer for use in Super- 
Heterodyne or long wave length amplification is a task calling for unusual engineering skill. In 
the type 1716 developed by RECEPTRAD engineers, it will be seen that unu skill has 
been displayed in solving this most important unit in Supercircuits. 

The special core A, is of comunited iron and forms a closed field. The piinay B, is so wound 


with respect to the secondary C, that it affords the maximum step-up in si voltage. Both 
are “Herring Bone Winding,” a patented type used only by RECEPTRAD. The feld is further 
shielded bv a magnetic path D, and is metallically isolated from external fields by the case E. 
The RECEPTRAD transformer is a victory for the steel core type but a greater victory for Re- 
ceptrad because its efficiency exceeds by far any similar intermediate frequency coupler. 


Further Engineering dala s^nt on request. 


Other RECEPTRAD Super Parts: 
THE SUPER-HETERODYNE MANUAL by Lieut. Victor Greiff................ $1.50 


Written by Victor Greiff, giving the fullest details and explanations on theory and practice. Includes 
three full size blue prints for panels, drilling. circuit, etc. The only complete and authoritative text- 
book on the subject. 


TRANSFORMER, TYPE 1716 (Long Wave))»)7))9 / cc ceeeceees $8.50 


Used in the Intermediate Frequency Amplifier. Covers frequencies from 5,000 to 25,000 meters. 
Self shielding Steel core guarantees power and stability. 


OSCILLO-COUPLER, TYPE SW-21.............00 00 kes $6.00 
Covers wave lengths between 200 and 750 meters. 

FILTER-COUPLER, TYPE H- 44444... $7.50 
Special Construction, Herring Bone winding; Sharply tuned. 


TRANSFORMERS,T YPE ATX AND ATZ, high efficiency, clear toned for First and 
Second step audio P7 w. $5.75 


If your dealer cannot supply you, forward remittance and you will be supplied direct. 


<< RADIO RECEPTOR CO. XS 


57 Bank Street New York City 


Please refer to POPULAR RADIO when answering advertisements. 
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„37 stations heard in one night” 


Dept. 91, Market St., 


I 
I 
I 
L 
FA VAPARABGA Kw? 
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SBVAVCEBVAVALAEA 


SUMO, ~ 


JR SELECTIVE TUNING 


| TLNED RADIO-FREQUENCY KIT 1 


| Can be usod im any ; Toaed Radio F requency Circuit FA 


O mea o 


MLANA WANEVACTYRENG CD ALOTL MAREFT fI, MEWAPE-S J 


66 J anything is good, I sure believe in 
praising it and I can’t begin to praise 
your Shamrock Kit enough . . 

“I am enclosing the original list taken 
Thursday, February 28, 1924 (37 stations 
heard). At all times at least two Chicago 
stations were on 

A few of the distant stations tuned in 
WOR, Newark; WSB, Atlanta; WEAP, Ft. 
Worth; CKCK, Regina, Can.; KH. 
Angeles; KGW, Portland; WKAQ, San 


Juan, P. R. 
List price $20 


The above is only one of hundreds of letters we have 
received praising the remarkable efficiency the 
Shamrock Kit. Inspect this kit at your dealer's today. 
If he hasn't it in stock, send u; the coupon below. 


SHAMROCK MANUFACTURING CO. 


FOR SELECTIVE TUNING 


meameananamel{/4/L THIS COUPON= am am am am an 


SHAMROCK MFG. CO., 
Dept. 91, Market St., Newark, N. J. 


Gentlemen: 
Send me information on your Shamrock Kit. 


IN Bes irs VS Oe LES Swe ee oho 


Newark, N. J. 


An Expert Says: 
Resistance Coupled Amplification 


G. Y. Allen, of the Westinghouse Electric and Man- 
ufacturing Co., writes in the May Radio Broadcast: 
“True, great improvements have been 
made, but tho fact remains that fun- 
damentally the transformer cannot 
ever give tortionless amplification. 


For those who demand quality at all 
cost, the resistance coupled amplifier 
is unquestionably the most desirable. 


“Cost” is no longer a drawback. 
Daven specialized resistance coupled 
amplifier parts have cut the price to 
less than $3.00 per stage. 


ooo inexpensive resistors from 5,000 ohms 
Our ESISTO-COUPLER, to hold 
N leak and condenser 31.50 


Ask your dealer—or let us help you out 


DAVEN RADIO COMPANY 


** Resistor Specialists’” 
9 Campbell Street 


COAST TO COAST 


on the R. C. S Circuit, using 
RayCoilS 


RayCoilS “A” for 
Reinartz, Ray 
CoilS “B” for RCS 
and Ultra Audion 
Circuits, RavCoilS 
“C” for RCC, Ultra 
Audion and Tuned 
Radio Frequency 
Circuits. Ray Coils 
“D” for Tuned 
Radio Frequency 
and Neutralizi 
Circuits of 4,5 an 
6 Tubes. 


Use the RCS Circuit with or without 


A =$2.50 Radio Frequency for Simplicity in opera- 
5 tion and results. Not equalled by any 
C= 2.00 set for volume and distance. 

D= 2.00 


Coils in Separate Box 

With Wiring Diagram 
Working Blue Prints of four sheets 12 x 18 of all 
standard circuits. gA Variometer Hookup, Reinartz 
one and three tube. R. C. S. three and four tube and 
R.C.S. five tube Tuned Radio Frequency, 50 cents 
a set. 


We also carry a complete line of Carter, Howard, 
Kellogg, Modern and Trimm parts. 


If your dealer cannot supply you, we will mask direct. 
R. C. SCHOONHOVEN 
Major Q. M. R. C. 
310 SENECA ST. ELGIN, ILL. 


Please refer to POPULAR RADIO when answering advertisements. 
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—Jo the man who buys 


his radio “ready made” 


These set makers use ACME Transformers 
THE BRISTOL CO. WM. J. MURDOCK CO. POWR RADIO CO. 
AMPLIFEX RADIO CORP. PENN. WIRELESS MFG. CO. SEARS MANUFACTURING CO. 
SLEEPER RADIO CO. STANWOOD ELECTRIC SPECIALTY CO. 


HEN you buy a radio 

set, choose one which uses 
Acme Amplifying Transformers. 
Amplification is the key to radio. 
Amplification builds up the tiny 
sound waves that reach your 
set and makes them loud enough 
for youto hear. To hear radio 
‘loud and clear,“ be sure to have 
transformers that give maximum 
amplification without distorting 
the sound. Distortion makes 
squeals and howls out of broad- 
casting that should be clear and 
distinct. 


How to get amplification 
without distortion 


Tue Acme Apparatus Company, 
specializing in the manufacture 


of transformers, has perfected 
amplifying transformers which 
are famous among radio owners 
for giving the greatest amplifica- 
tion without distortion. Eight 
manufacturers of complete sets 
use Acme transformers for best 
results. Thousands of amateurs 
who have built their own, 
insist on Acme to be sure 
of getting the greatest possible 
range and getting it loud and 
clear. 


Send for booklet 


SEND for our booklet Amplifica- 
tion without Distortion” which 
explains amplification and the 
importance of using the right 
amplifying apparatus. 


ACME APPARATUS COMPANY, Dept. 44, Cambridge, Mass. 


— 


ACME 


: ACME APPARATUS COMPANY, 
Dept. 44, Cambridge, Mass., U. S. A. 


r amplification 


666966 %%%/% — ee ter „„ „„ „„ „% „„ „„ „„ „ „„ „„ „„ „„ ts eenntegeeeaerse 
. 


8 Gentlemen: I am enclosing 10 cents (U. S. stamps : 
or coin) for a copy of your book, Amplification with⸗ 
- out Distortion.’ g 


E r a RRR S aa ee: 


Please refer to POPULAR RADIO when answering advertisements. 
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ARABAT Junior$396 


À Rechargeable Wet B’ Battery. Capacity 800 Mil-Amps. 


Your Ultimate B Battery 


Here are two acid type wet “B” radio batteries that are entirely free from 
internal current leakage. All elements visible through clear glass cells. 
RABATS have longer life with higher and more continuous voltage. 
Noiseless and compactly constructed—The Rabat Junior with a capacity 
of 800 mil-amps at $3.96 and the Rabat Senior with a capacity of 2800 
mil-amps at $9.60 represent more actual battery value at a lower cost. 
More economical to buy—more economical to maintain. Easily recharged 
from ordinary house current. If your dealer cannot supply you send 
direct. 


Prices F. O. B. Cleveland, Ohio 


The Radio Rabat Company 
714 Bangor Building, Cleveland, Ohio 


The RABAT Senior <cusvd4$90 


A Rechargeable Wet B Battery. Capacity 2800 Mil-Amps. 48 voirs $1788 


Insist on the Famous 


R. P. C. 


= 


Can be installed in any set 


N on-Microphonic in a second! Does not change 
Cond calibration with age or use! 
ondenser Officially adopted for Ultra- 

$7 50 dyne, Polydyne, etc., circuits. 


yor dealer will be glad to show 


you the superior R. P. C. Con- 


densers. Moulded ends—Die cast—Heavy it CO 
bearings: designed to make tuning quiet COMPLETE WITH MICA CONDENSER pat 
and selective for long distance or local work. AND PERFECT LEAK MOUNTING $ 


23-plate type covers all wave lengths 


A.C.BRADY Co 


RADIO PRODUCTS COMPANY ee e Ralio chpparatus 
Westport, Conn. : 2: 2: U. S. A. 108-SEVENTH AVE. NEW YORK CITY 


Please refer to POPULAR RADIO when answering advertisements. 
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Vincent Lopez and his Hotel Pennsylvania Orchestra 


‘From one 
who knows 


INCENT LOPEZ praises and 
endorses the rich, clear, nat- 
ural quality of MUSIC MASTER 
reproduction. His Hotel Pennsyl- 
vania Orchestra is heard over 
the radio by untold thousands. 
He has enjoyed radio music—mellowed ; 
and clarified as it passes through MUSIC 14 
MASTER'S amplifying bell of selected 
wood. His trained ear noted instantly 
the faithfulness of each re-creation. Í 


MUSIC MASTER is an enduring mus- : 
ical instrument. Hear it and see it at 6 
your dealer's or have him send one to be 
tried and proved with your own set. 


May 1 say a few words regarding the 
merits of the Music Master, which to 3 
my way of thinking is superlative in ` 
ita feld. For clearness of tone it ex- 
Dealers Everywhere ceeds any loud speaker which has been 
2 brought to my attention, and bein 

directly interested in radio work 
consider your product a big achieve- 
ment and a valuable asset to the radio 
world. 

Please accept my heartiest congrat- 


Music Master Corporation n eee 


(Formerly General Radio Corporation) 


Makers and Distributors of High-Grade Radio Apparatus a r de. 4 


S. W. Cor. 10th and Cherry Streets 
Chicago PHILADELPHIA Pittsburgh Exclusive O Keh artist 


the Home 


21-inch Model, for $35 


Concerts and Dancing 


) Connect in place of headphones. No batter- 
REPRODUCER e, No adjstments 


Please refer to POPULAR RADIO when answering advertisements. 
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LONG DISTANCE 


for ROUND nuts 


Spintile 


Thousands of radio fans who have been 
enthusiastic users of Spintite Hex Nut 


Wrenches have been waiting eagerly for 
the Round Nut“ t The sharp milling on 
the inside of the “Roand Nut’’ Spintite holds 
the nut in a can’t-slip grip. With these handy 
Spintites, all your connections will be as tight 
as if soldered. 


Set of 3 Spintites for round nuts... .$1.00 
Set of 3 Spintites for hex nuts...... 1.00 
Set of 7 Spintites for all hex nuts... 3.50 


SPECIAL TOOLS FOR RADIO FANS 


T7 NRE SEU pe 
. r 
8 noes G 


NG 


Stevens Speed-a-loop 
Pliers for quickly 
bending perfect loop 
terminals, $1.50. 


Stevens Panel Cutters 
for making clean cut 
holes. Sizes, 9988 
17, 85c; 1147 fe 00. 


At your dealer's, or if he can't supply you. send his name 
and order direct from us. Write for Radio Tools Booklet. 


STEVENS & COMPANY 


Toolsmiths since 1899 
379 Broadway 


New York 


TRADE MAAN 


Tools 


ONE TUBE SET 


$17.50 Mail Orders Only 


Price includes Case and Parts, all 8 
ready to wire. No Solder. For Dry Cell 


Tube. 
Including 
2 A. C. H. Sharp Tuners ‘ 
2 A. C. H. 4-Phone Connectors...... 


NOTE—$2.00 must be sent with 
C Orders 


2 


.O. D. 


YES—Use the Wonderful A C H 


harp Tuners 


A. C. Hayden Radio & Research Co. 
25 E. Battle St., Brockton, Mass., U. S. A. 


Send for 
New MODERN Bulletin 
of Hook-Ups 


This new bulletin, issued by the manufacturers of 
MODERN ‘Push-Pull,”” Reflex, and Standard Audio 
Transformers, is distinctly different. 


It so thoroughly, yet clearly, illustrates and describes the 
various hook-ups that any novice can easily build the set he 
desires without the assistance of some more experienced 


radio fan. 


ling Oe ees — 


Your Ey 
brings allet return mail. 
Sor your Bc today. 


The Modern Electric Mfg. Co. 
Toledo, Ohio 


Please refer to POPULAR RADIO when answering advertisements. 
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BATTLE OF 


N October 21, 1805, 
Nelson s great naval victory ot 
Trafalgar definitely ended Napo- 

leon's scheme for the invasion of the 
British Isles. Although in a light breeze 
the English fleet maneuvered success- 
fully in response to the signals from 
Nelson's flagship Victory 


Modern fleets are not dependent 
upon the uncertaintics and limited 
range of visual signals. Radio which 


Heltzer-Cabot Loud 


S — 
A r 


— 


BUSINESS 


reception of Radio. , 


ESTABLISHED 


gives us unlimited entertainment 


A broadcasting also is the modern 


a 8 which controls the movements 
vessels in battle. 


Holzer-Cabot Radio apparatus has 
added greatly to the development of 
Radio. Holtzer-Cabot Headsets, Loud 
Speakers and Phonograph Attachments 
contain the perfection of design and 
care in Heats EN to enable perfect 


Speaker l 00 
Loud Speaker Phonograph Attachment .- 1000 
No. 2 Universal Headphones 9.50 
Ne. 4 National Headphones 6.00 


Write for booklets explaining how the exclusive 
features of these instruments enable you 
to enjoy the wonders of Radio 


J THE HOLTZER-CABOT ELECTRIC CO. 


125 Amory Street, 
6161-65 South State Street, Chicago, III. 
Department B-l 


Boston, Mass. 


Please refer to POPULAR RADIO when answering advertisements. 
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The Leading Jack 


PACENT 


And in order to keep it always in the 
lead, improvements are made from 
time to time to increase its already well 
known durability and neat appear- 
ance. 


Some of the recent improvements are 
listed below together with the now 
famous ‘‘Pacent Jack specifications. 


l. A new design of tapered springs greatly 
improves its neat appearance and contour. 

2. Heavier nipple construction, avoids any 
possibility of stripping threads or break- 
ing. 

3. A lock washer in addition to flat washer 
under the head of assembly screw, in- 
creases sturdiness and prevents wear of 
insulation. 


4. Finer Micarta insulation. 
5. Entire frame satin nickel finished. 


Pacent Jack Specifications in 
addition to those listed above 


Coin silver contacts (riveted to springs). 
Genuine German silver springs. 

Nickel plated brass frames (not iron). 
Extra booster springs. 

Lugs fantailed for convenient soldering. 
Provided with three washers. 

Fits any panel 14” to 3%’. 

All details preciscly accurate. 

Rugged construction throughout. 

There are 10 types of Pacent Jacks—a jack 
for every circuit. 


Strict adherence to these specifications in 
making Pacent Jacks has won for them the dis- 
tinction of being used as standard equipment 
by many of the leading set manufacturers. 


Write for catalog P-6 


PACENT ELECTRIC CO., Inc. 
22 Park Place .. .. New York 


Pacent 


RADIO ESSENTIALS 


Please refer to POPULAR RADIO when answering advertisements. 


#F AHNESTOCRK’S | 


RADIO PRODUCTS 


The Antenna Connector 


Snap larger connector over Antenna Wire: insert Lead-in 
Wire into smaller clip and a perfect connection is the result. 


Improved 
Ground Clamp 


Equipped with Fahnestock 
Patent Wire Connectors 
Easily Attached. 


* 
“ 


No Soldering—For Radio Use Only. 
Our name is stamped on all our products. None 


genuine without it. 
At Your Dealers 


FAHNESTOCK ELEC. CO. 


Long Island City, New York 


HEATH RADIANT CONDENSERS 

A definite guarantee of lasting accuracy—PER- 
MANENTLY FLAT Plates. The Heath process of 
stamping to absolute flatness and their tempering to 
steel hardness protects you from warping, buckling 
plates. The difference is worth the effort of insisting 
cn Heath Condensers. 

MICROMETER GEARED VERNIER © 
the jipe * 5 z 

Write for Literature! 


Jobbers and Dealers: Write Immediately for Propesition. 


HEATH RADIO & ELEC. MFG. CO. 
204 First Street Newark, N. J. 


Canadian Distributor: Marconi WirelessJTelegraph 


Co., Montreal, Canada. 


Big Money Building Cabinet 
With a 


JUNIOR 
BENCH SAW 


People will pay you 
liberally for hand- 
some cabinets to 
cover their Radio and 
vou can build them 
easily and uickly 
with a Junior Bench Saw. Does your ripping. mitering, rab- 
beting, tenoning. sanding, grinding and many other opera- 
tions with ease and accuracy. Special blades cut bakelite. 
Saws 1%" stock—driven by M h. p. motor attached to 
any light socket. 
Sold On Absolute Money Back Guarantee 
Write for descriptive folder 


W. & J. BOICE, 1730 Nerweed Ave., Dept. 936 Teledo, O. 
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Tuneis in: on: Success 


YT 


3 A © 4 


C 


4 
| Se A The 
* aa . amazing 
. D a 5 See | expansion of 


Radio has opened 
thousands of wonder- 
ful new opportunities. 
Big salaries, easy and fas- 
cinating work, short hours and 
an excellent future are offered to 
ambitious men who enter the Radio 


ile Radio Out. fif Radio Experts Earn 


This set, when erected, has a range of over 1,000 
miles. The cabinet is elegantly finished in a beauti- 3 000 t 10 000 * 
ful, lustrous mahogany. You can sell it at a hand- 7 0 9 a ear 


some profit if you care to, after you have completed New Radio Stations are being erected every day. 
my course. Remember, you do not pay a single Thousands of corporations are putting in private 
penny for it. stations. Every large vessel requires its Radio 
M b hi 1 V ] bl l Staff. From everywhere comes the urgent call for 
empers Ip is aiuabile. Radio Trained Men. There is almost no limit to 
Upon completion of my course, you receive a the pay. Will you step forward and grasp this bril- 
membership in the Radio Association of America. liant money-making chance or are you going to let 


This designates that you are a thoroughly trained days drift by and let others take in the cash? 


Radio man. It gives you prestige and a standing in 66 ° 9 

: F Learn by Doing“ Method 

your community not otherwise possible. 

0 eo My course is not “high-brow.” It is written in plain, every- 
Thousands of Big Pay Opportunities day language that can be understood by any man. You need 

. : have no previous training or experience. I give you a receiving 

My course enables you to construct, inst all, operate, repair set so that I can take vou thru the Vv arious steps of NR. dio 

and sell Radio equipment. As my representative, you can, using work in a practical way. You will be delightfully astonished in 

either your full time or spare time, take orders from your friends having made clear to you the wonderful forces of Radio that 

and neighbor. You can easily earn appear so mysterious to the untrained person. 

from 833.00 to $125.00 a week installing 


P R oO O F Radio sets in your eee ality. It is being St re ady for vou a copy of 
Deer Mr Mohaupt: done every day by my student 8. W hat K ad io F nc ts’ N whic h te Ils you ol the 

Your lessons are othe rs have done, you can do. latest opportunities that exist in the 
very easily digesti- re 1 > in great fe ld of Radio. I want you 


On this very day there is someone 
$ > . 40 T 
ble. To say that to note my Money Back uar- 


enjoy them would be your neig rhb rho xd 
otting it very mild- Radio Set from someone else and is hav- antee that protects you absol itely. I also want to tell you 


who is buying a 


aoe espns ing Radio work done by others. On this about the big free 1,000 mile Radio Tube Set that I give away 
And, about the job very day there are big pay Radio posi- free with my course, I urge you to act at once. Fill in your 


name and address on the coupon and mail it to me immediately 


at the Operadio Cor- . : a AN : 
poration; yes, I got tions that are going begging. This will 


it, thanks to you. | be repeated tomorrow and for a long 


. time to come. Time is precious. Begin MAIL COUPON am em om s w; 


. not stop at once to get the training that will fit 
Please send me ad- you to cash in on this great chance. \t A. G. Mohaupt, Radio Engr., Radio Assn. of America, 
ditional lessons as least investigate. Mail the coupon to $513 Ravenswood Ave., Dept. 56, Chicago, III. 
Please send me details of your Home Study Course—also 


soon as possible. . : s J. . t 

GEO. A. GRAESSLE. get the interesting bulletin “Radio 

Facts. your Free “Radio Facts” and information on how I can get l 
a FREE 1,000 mile Radio Set. j 


A. G. MOHAUPT, Radio Engineer 


RADIO ASSOCIATION of AMERICA 


4513 Ravenswood Ave., Dept. 56 Chicago, Ill. CITY STATE 


NAME FC 


U ˙ ˙ /] 


CCC 
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Because It is the smallest, lightest, and yet unsu in 
efficiency, the Hegehog is just the thing for use in por ta- 
ble sets where space saving, compactness, and light weight 
are of real importance. You take no chance with ‘‘HEGE- 
HOG.” It's a real engineering job. exclusively Premier 
(patents nding). A demonstrated wonder for volume, 
tone quality and consistent performance. Unconditionally 
guaranteed. Try ‘‘Hegehog’’ in your next hook up’’— 
Dortable - regular sets. Give it every possible test. If you 
are not satisfied In eve way you can have your money 
back. We know tho HEGEHOG“ and we want you to 


The Best in Radio Equipment 


“ka Hole for the 


socket board 


In leading radio stores you will find the Na-ald Socket Board, displayi the five standard 
sockets included in the Na-ald line. These are; for 200 and 201 Tubes, the De Luxe at 75c and 
the Small Space at 35c; for the UV 109 tubes, No. 499 at soc and an adapter at 7s5c; for W. D. 
11 tubes, the No. 411 at 75c. 

Ask your dealer to show you the eelf-cleaning arrangement of contacts in Na-ald De Luxe, 
No. 400. These dual-pressure contact strips cut into the sides of tube terminals, keeping their 
surface clean and bright, and resulting in perfect contact. 

These sockets have the hightest dielectric properties. obtained by the thorough cure of the 
Bakelite used, and made possible by uniform cross-section. 

There can be no noisy circuits due to poor contact with these sockets in use. 

SPECIAL DIPPED BRIGHT New rotograeure bookie, ‘Wheat to Build,” now packed with each Na-sld product. Also sent direct for 15e. 


e prance ALDEN MANUFACTURING CO. Dept. C Springfield, Mass. 


DUAL-WIPE PRESSURE 


THES ILLUSTRATION SHOWS NOW 
THE CONTACT STRIP) CAN BE 


MADE TO CLEAN TUBE TERAINALS 
AUTOMATICALLY B) ROTATING 


é Elraco 
ee Precision 


3 r r 
ha K un | < By =a 
= 222 * . Condensers 
— rad, by precision 
= fool makers. Fully 
Guaranteed 


Verni 


$4.00 


4.50 
5.50 


3” diameter composi- 
tion dial 50c extra 


Sy yeur local 5 
cannot supply yeu 
his name with your erder te 


Elgin Radio Corporation 
Radio Division ef The Elgin Tool Works, Inc. 
69 No. State St. ELGIN, ILL. 


PREMIER Audio-Transformer 
Ideal for Portable Sets 


knew it. Ratios, 1 to 3. 1 to 4, 1 to 5— 33.50. 1 to 10— 
$4.50. Send for free Bulletin No. 92. 


ASK YOUR DEALER FOR HEGEHOG 


Perfectone Products 


Loud Speaker $15.00 
Phonograph Attachment............. 8.75 
Phones 65 caecu su ian adds sae 5.00 


PERFECTONE RADIO CORP. 
490-C Broome St. New York 


Premier FElertrir Company 
3807 Ravenswood Ave., CHICAGO 


Please refer to POPULAR RADIO when answering advertisements. 
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Announces a New Audio Frequency Transformer 
and New Variable Condensers 


FADA 
Audio Frequency 
Transformer 


No. 171-A, $6.00 


N KEEPING with its established 
policy of producing only the finest of 
radio apparatus, F. A. D. Andrea, 

Inc., announces a new Audio Frequency 
Transformer suitable for all circuits and 
particularly adapted to the audio stages 
of Neutrodyne receivers. 

A high average amplification over all 
audio frequencies is the outstanding ac- 
complishment of this new FADA trans- 
former. The highest note of voice or 
violin and the lowest note of organ or 
cello are reproduced with absolute tonal 
fidelity. 

The new FADA audio transformer is a 
masterpiece of radio workmanship. En- 
cased in bakelite with nickeled binding 
posts, it looks twice its worth. Try 


Variable Condensezs 


No. 142 (18 


plates .0003 m£) 
$3.00 


No. 144 (23 


plates .0005 mf) 
$3.50 


FADA Audio Transformers in your re- 
ceiver and know what uniform and dis- 
tortionless amplification really means. 
—and now New Variable Condensers 

The name FADA on a condenser means 
just one thing—condenser satisfaction. 
The new FADA condenser is made in two 
capacities 15 plate, capacity .0003 micro- 
farads and 23 plate, .0005 micro-farads 
and each the exact capacity at which it is 
rated. Radio frequency losses are re- 
duced to a minimum by special rotor wip- 
ing contact brushes. A true “low-loss” 
condenser with an efficiency exceeding 
that of condensers selling at much 
higher prices. 

Dealers are now ready to supply 
FADA transformers and condensers. 


F. A. D. ANDREA, Inc., 1581 Jerome Avenue, New York 


nnn 


— CAO AMBALA mC wt 
UTRSD 
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A Buffalo Radio fan 
Gets London, England 


Mr. E. C. Lewis, on March 13th, 1924, heard 
Mr. Marconi's voice on the model 10 Atwater 
Kent machine with the help of his KIC-O Battery. 
He said, It would have been impossible with- 
out a KIC-O.” 


Try a KIC-O with your set and perhaps you can 
get longer ranges. KIC-O “B” batteries are of 
alkaline type. won't sulphate or buckle. Life 
unlimited. Not harmed by short circuiting, 
overcharging, idleness. Panel switches give 
single cell variations. Charge lasts from 3 to 6 
months in detector plate circuit. Recharge from 
any 110-volt A.C. line with small home rectifier. 


You are taking no chance in ordering a KIC-O as 
every battery is guaranteed 


KIMLEY ELECTRIC CO.,, Inc. 


2667 Main Street 2 22 Buffalo., N. Y. 


Guarantee 5 


Your money back 3 


on an KIC-O Bat- 

pase not satisfied 
within 30 da 
trial. Write for 
full information on 
“A” and “B” Bate 
teries. 


— an 


— 


Tune in 
the Conventions 
with the help of 


Unmounted Rectifier $1.00 
Mounted Rectifier $2.50 


The TRINITY 


LOUD SPEAKER 

The Trinity Loud 
Speaker is an instru- 
ment that combines 
the best qualities of a 
phonograph repro- 
ducer in combination 
with electro-magnetic 
principles best fitted 


it's Coto Compact 


The most fascinating of all radio set building 
is preparing that 
portable set for 
your summer radio. 
Imagine a two tube 
D-X receiver on 
panel 5x10 inches 
using this moulded 
Variocoupler and 
other Coto Com- 

$50 pact guaranteed 
parts. 


If your dealer does not carry Coto mail us his 


~ — 
z 


* 


name and list of parts needed 


COTO. COIL CO. 87 Willard Ave. 


Providence, R. I. 


29 Uni ion League Bldg 
15 tD 8 ico. F. Darling, 705 Plymouth Bldg. 
j y tkis i At lanta Trust Co. Bldg. 


lectrie Co., Ltd., Montreal, 
. Winnipeg 


n. IE ATT i i 


forradioamplification. 

Perfect reproduction of 
all music and speech with- 
out distortion. No storage 
batteries required. The in- 
strument is of a heavy duty 
type and is guaranteed fully 
by the manufacturers. 

For sale by good dealers 

Literature upon request 


TRINITY RADIO CORPORATION 
44614 Tremont Street, Boston, Mass. 
to hear programs from 


YO stations 400 to 1000 
DONT NEED Miles Away. 1 can show 
TURES R 


Dollar. Send seif-ad- 
dressed 8 for 8 of my set. 
LEON MBERT 


540 So. Volutsia, Wichita, Kansas 


Please refer to POPULAR Ranio when answering advertisements. 
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Final s-c-o-r-e 


Dad may wait for the evening 


edition. Or grandpa for his morn- 
ing paper. But when a “croocial” 
series is on, millions of boys, hearts 
thumping, eyes glistening, follow 
each inning, play by play, cheering 
as the radio brings good news, groan- 
ing when defeat threatens. As long 
as boys and baseball thrive in sum- 
mer, so will radio. 


1924 radio business is conserva- 


tively estimated at 350 million dollars. 
And any radio dealer can testify that 
the biggest and best customers of 
this tremendous industry are boys. 
Boys are the source of probably eight 
out of every ten sales—buying for 
themselves, getting dad to buy for 
them, or infecting their elders with 
radio interest and enthusiasm. 


THE 


fer Nn is al . Word? 


is radio guide and authority for 500,- 
000 boys averaging 15% to 16 years 
old—leading spirits in families of 
very high average prosperity. Its 
stories and articles stimulate the radio 
wants of this vast army of readers. 
Then they eagerly read the radio ad- 
vertisements. 


Not only do they read the adver- 


tisements—they buy the advertised 
radio goods. This fact has proved 
itself so conclusively to radio adver- 
tisers that THE AMERICAN Boy 
carries, this year, more than double 
the radio advertising it carried in the 


‘same months last year. 


Copy reaching us by June 15th will 
appear in August. 


THE SPRAGUE PUBLISHING COMPANY 
(Member A. B. C.) 


548 Lafayette Boulevard 


Detroit, Michigan 


Please refer to POPULAR Ranio when answering advertisements. 
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Performance 
plus Beauty 


Choose your panel for its insulating value 
as well as for its appearance. 


MAHOGANITE 
Radion Panels 


give you both the supreme insulation and 
the beauty of polished mahogany. 
hoganite is not a surface finish but an insu- 
lating material which extends from one side 
of the Radion Panel to the other. 


21 Stock Sizes 
Mahoganite and Black 


6x7 7x 14 8 x 26 
6x 101% T= 16 9x 14 
6x 14 7x 21 10 x 12 
6 x 21 7 x 24 12 x 14 
7x9 7 x 26 12x 2 
7x 10 7 x 30 14x 18 
7812 7 x 48 20 x 24 


RADION 


The Supr eme Insulation 


PANELS 


Look for this stamp on 
every genuine RADION 
Panel. Beware of sub- 
stitutes and imitations. 


RADION OR pants 


5805 CO XY 
AMERICAN HARD At the best radio shops, or 


write to 
American Hard Rubber Co. 


11 Mercer St. New York 
Se EE, 


For Ma- | 


9500 cM ake Ev 


. J Silent A es pa 
i z $ I | mi í TRAP OUT THE INTERFERENCB 
Selectivity wich is merely the abil- 
b 0 ity to cut out interference is the dom- 
inating difference between the very ex- 
‘i pensive sets and the moderately 
ones. Why pay $50.00 to $200. 
i i : for increased selectivity, when for $8.50 
4 E can get a FE END WAVE 
I| | 0 RAP which will absolutely cut out 
re valli interfering station, no matter j 
Gi how close y or how troublesome 
i i 
m 0 Add a Ferbend Wave 
Trap to Your Set 
"i You will find it a valuable addition. 
It is designed and manufactured com- 
| 0 E by us, after years of careful exper- 
imenting. It is not to be confu 
ay í i imitations hastily assembled from ordi- 
5 mi Iil a few cents ou prefer, 
eon otal Cook i in full with order and we 
will — — prepaid. Send us your 
| order today. 


nary parts. The price is $8.50. Ship- 
ment is made — — O. D. ples 
fy 


ull j 
H | FERBEND 
: ELECTRIC 
COMPANY 


21 E. South Water St. 


end Weve CHICAGO 
Trap, when Descriptive Folder 
property con- on 

nected to any 

workable re- FERBEND 
ceiving set,will 

tune out any hee — 
interfering ave 


— —ä—— sos — 


station. 


ea ee Vi 


Guaranteed Head - Sets 


ED-HEADS” are guaran- 

teed radio phones. Yourun 
no risk when you buy them. 
Money back if, her S days’ @ 
trial, you're not satisfied that 
they're the best receivers on 
the market at the price. Why 
not act right now and get a 
pair? It'll mean getting the 
maximum from broadcasting 
from the day you put them 
into use. 


eb. HEAD 
ADO 
JUECEIVERS 


NOW READY 


The new 1924 meg we F The new n 
$6.50 Complete $5.00 Gabe 


“Red-Heads” sent prepaid on receipt Saas price if 
you are unable to get them at your dealer's. 


The NEWMAN-STERN COMPANY 
Dept. PR : Newman-Stern Bldg. Cleveland 


EE A 
LOUD SPEAKING 
CRYSTAL SET 


oo Seoni in 3 over — miles and — heard 
over the room r present cry: 
the STEINMETZ AL IF TER Get our complete catalog. 
STEINMETZ WIRELESS MFG. CO. 
5703 Penn Ave., Pittsburg, Pa. 


Please refer to POPULAR RADIO when answering advertisements. 
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“More Applause, 
Please” 


Express your appreci- 
ation of the programs 
and repay the artists 
for their efforts. A 
laud with postals! 
This will encourage 
the best talent to go 
on the air more often 
— and add to your 
enjoyment of radio. 


You'll want to send “Applause Cards” 
to them all! 


ELIGHTED and thrilled by the added dis- 

tance and the increased clarity and loudness 
of your reception, the first night you use All- 
American Transformers to amplify, you'll feel 
like writing complimentary postals to all the 
stations. And do it! 
Hundreds of thousands of set-owners already know from experi- 
ence how proper amplification tremendously improves the 


pleasure of radio. That is why All-Americans are the most 
popular and most widely used of all transformers. 


The new All-American If your reception is below par, make it above par” with All- All- American Power Am- 
Long Wave Radio Fre- American Amplifying Transformers. All the better dealers plifying ‘Transformers 


vency Transformer, give amazing roundness, 
2.000 85 20,000 meters. sell and recommend them as the best. elne depth and clarity 
Unsurpassed for Super- Special Offer: Latest diagram-circular on Power Amplification and Book of tone, as well as greater 
ctorndyne, Ultradyne of Tested Hook-ups mailed for 4c. in stamps. volume, when used in 
and all straight f. f. and 3 alan yo las 6 In- 
wdea circuit 1% RAULAND MFG. CO., 2688 Coyne St. CHICAGO r Output. Each $6. 


Pioneers in the Industry 


AMPLIFYING TRANSFORMERS 
Largest Selling Transformers in the World 


Please refer to POPULAR RADIO when answering advertisements. 
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Timmons Talkers 


Eventually All Loud Speakers Will 


be in Cabinets 


Toe is a development that is bound to come just as phono- 
graph horns were put into cabinets. There is no sacrifice of 
tone because of being in a cabinet. As a matter of fact, tones 
from Timmons Talkers being “reflected” are pure, true and abso- 
lutely without distortion. Because of this 
Timmons Talkers make an especial appeal to 
musicians. 


SS 


— — — aw fg 
re cos ‘ i 8 
N. 


E — wy om 
-, S 


This “reflecting” of tones is accomplished by using two 
horns—one facing the other—and is similar in principle 
to the strings and sounding board of your piano. 


We'll be glad to send you a cut-away view show- 
ing all the details of Timmons Talkers, includ- 
tng “Reflected Tone.” Our folder. Volume 
Without Noise, will be sent at the same time. 


J. S. TIMMONS 
339 E. Tulpehocken St., Germantown. Phila.. Pa. 


100% EFFICIENCY 


guaranteed in using the 


EASTERN COUPLER 
Superdyne Circuit 


722 7 . 


Up to the 
Progress of Radio 


Material and workmanship sa he to the most 
exacting requirements of the latest circuits. 


F. Superheterodyne, Superdyne, Inverse 
or uplex, Four Circuit Tuner 


U Vernier Cap. .00057 Mfd. (24 Plate) 
Se or Plain Cap. .00055 Mfd. (23 Plate) 
Condensers of recommended capacity for all 
known circuits are also carried in stock by 
leading radio retailers. 

End Plates of CELORON 
Be Sure of Quality, Buy U. S. Tool Condensers 


Most improved design and finest workmanship. 
Wound with double silk wire on Genuine Bakelite 
Tubing. 

Picture hook-up and material list free with each 


coupler. 
PRICE, 36.00 


Mail orders filled. Dealers communicate. 


EASTERN COIL CORPORATION 


22 Warren St., Dept. P. R., New York, N.Y. 


100% Guaranteed! CRESCENT LAVITE RESISTANCES 
Write for Booklet LIST 
31.50 
U. 8. TOOL CO., Inc. 000, 


116 Mechanic St. Newark, N. J. VVV 


New Cockaday Circuit ect. 
CRESCENT RADIO SUPPLY CO. 1-3-5 Liberty St., Jamaica, N. V. 


Please refer to POPULAR RADIO when answering adverttsements. 


e Booklet 
Bookdet aiw. 5 „ Build a Tube Receiver. 


Usin Tore Phusi formers, sent free on l 
g Address Dept. A19 panels. Gold engraved dials. 
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72 


“MINUTE MAN” 


Radio Receiving Set 


incorporating 


Pathé Type “P” Phusiformers 


Manufac ured and Marketed Under 
License Agreement, Patent Pending 


Price $125.00 


(tubes, batteries extra) 


“THE new five-tube ‘Minute Man” was specially 
constructed to meet the demand for a receiving 
set embodying these features: 


NO SQUEALS 


Tune in either with a loud speaker or head 
phones without any squeals or rasping. At any 
setting of the dials there is none of the unpleas- 
antness so prominent tn many other sets. 


PURE TONE 


The reproduction of broadcasting by the Min- 
ute Man' is remarkable for its clarity and 
sweetness of tone, increasing your enjoyment 
a hundredfold. 


SIMPLICITY 


Ihe Minute Man' is simplicity itself to operate. 
The dials can be adjusted by a child — and the 
set is fool- proof. The dial settings are con- 
stant. A station once located can always be 
brought in without preliminary searching. 


PATHE PHONOGRAPH & RADIO CORP. 
20 GRAND AVENUE 22 BROOKLYN, N. . 


Genuine mahogany cabinet and 


Please refer to POPULAR RADIO when answering advertisements. 
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For 1, 3 and 5 Tube Set 
Price 55 


Best quality Radion hard 
rubber tubing 4” wall 
wound with No. 18 dou- 
ble silk covered wire. 


Made strictly in 
accordance to 
Mr. Cockaday’s 


Specifications 


Three Large Blue Prints, 
Illustrated Instructions, 
and Material Lists for 
Building the 1, 3 and 5 
Tube Cockaday Sets 


Price 50c 
(Free with order 


for unit) 


ZEN WINS 
NU 


Range 150 to 600 Meters 


ts weakest Coil is of inferior material or workmanship, 
eae peep efit: 55 results. Peete de ot GEN_WIN Coil users write us constantly, telling 
of the wonderful results they are procuring. If your Coil is unsatisfactory, replace it with a 
GEN-WIWN and see the difference. 


STS Cerin Lancair Wall e poate: aaa loose Gl wire: amir ne 
B, C and D Coils with utifully knur imina 

perfect contact and easier wiring. Made of the best quality material combined with expert work- 
manship. Distributed capacity or leakage and diclectric losses practically eliminated. Insures 


SUPERIOR CONDEN SERS 


Special—13 Plate 


NEUTRODYNE 


CONDENSERS 


GYE that absolutely precise control of 
capacities which is the whole secret of a 
successful neutrodyne receiver. Plates main- 
tained lastingly aligned: stator plates an- 
chored in accurately milled tubes and rotor 
plates revolving smoothly on hard, non- wearing 
bearings that permit no Variation at any point. 
Single hole mounting prevents any possible 
torsion in mounting. No iron or steel to pro- 
duce magnetic fields. Rathbun Neutro- 
dyne Condensers make enough difference to 
be worth insisting upon no substitution. 


Capacity 
.0003 MFD 
LIST 
$3.00 
Write TODAY for 


name of 
e nearest Rat un i dealer 
and for illustrated litera 


Jamestown, N. Y. 


Rathbun Mfg.Co. Ine. 


selectivity with maximum sensitivity and volume. 


Unconditionally Guaranteed to Give Absolute Satisfaction 
At Your Dealer, Otherwise Shipped to You Postpaid 


GENERAL RADIO WINDING CO. 


214 FULTON ST. 
NEW YORK, N.Y. 


“ Kills Reflex Troubles 


ALL METALCOVER 
Atto SUN 


CRYSTAL 
& DUST OUT 


(S REMOVABLE , 
& REPLACEABLE 

f us cow 
cue Turns | — 


15 ADJUSTABLE! * 
Car wren 
» TURNSER 


T REMOVABLE 


EASILY n 


MOUNTED 


SPECIALLY ADAPTED 
FOR REFLEX WORK 


“LINCOLN” DETECTOR 


Creating tremendous sensation. Enclosed, fixed, ad- 
justable. New. Brings in distant stations loud and 
clear. You need it. Price only $2.00. Absolutely 
guaranteed for one year. 


Jobbers, Dealers: Wire or Write. Mention this ad. 
LINCOLN MFG. CO., Dept. J-1 Los Angeles. Calif. 


RADIODYN 
NO LOOPS—NO AERIAL 


Ready for operation by grounding to a water pipe or 
radiator, and throwing a few feet of wire on the floor. 
Uses any standard tubes—dry cell or storage battery. 
Extreme 8 pune to operate — only fee coan- 
trols. 200 to 700 meters. Write 
for Folder armen et COIL & E CO. 


TERN COIL & E. CO. 
314 EP geen Racine, Wis. 


Please refer to POPULAR Ranio when answering advertisements. 
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Heavy Bakelite shells of rich 2 
brown color. Windings of correct 
gauge wire and properly propor- ca 
tioned for best reception. Large Z 
bearings assure smooth operation 2 
and long life. No sliding contacts; — 
rotor connections made with spe- = 
cial flexible wires, through hollow 5 
shaft to binding posts on stator — 
shell. z 
7 


The stops are a part ol the stator and rotor and 
are positive. Bakelite especially treated to pre- 
vent distributed capacity. Arranged for either 


panel or base mounting. 


VOLUME! 


HE variometor or variocoupler is responsible for the strength of the signals 

received. Therefore, the size, shape, gauge of wire and number of turns in 
the Kellogg variometers and variocouplers are the result of exhaustive tests 
for equipment that will give the best radio reception. 


—— —L—＋—V . — — — —— — a 


— — 


IIHF HTL 


Therefore, it is to your advantage to demand Kellogg variometers and vario- 
couplers and know that you will receive better reception, resulting in maxi- 
mum entertainment, and value from your radio set. 


If your dealer does not handle Kellogg, communicate direct with us. 


KELLOGG SWITCHBOARD & SUPPLY CO. 
1066 West Adams Street, Chicago 


HUTT 00 0 900 0 0 600 00 eee eiiie ye 
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OSCILLATOR 
COUPLER 


OSCILLATOR COUPLER, Large XX Bakelite Black 
Tubing, Size 334 x 3”, using low resistance double silk 
wire. Rotor, 180 degree type, 6 Fahnestock terminals, 
metal parts all nickeled. Will improve any heterodyne 


set. Price $4.00. 


have been reduced to the minimum. 


The transformer is rigidly secured to our universally known New York 
Variable Condenser of 17 plates, which will tune sharply all wave lengths 


NEW YORK COIL, 3,000 
Meter R K TYPE, IN- 
TERMEDIATE FRE- 
QUENCY TRANS-FORM- 
ERS are marvels of 
efficiency. Scientific posi- 
tioning of primary and 
secondary, together with 
their extreme low height— 
144"—allows shorter grid 
and plate, wire connections 
than found 
in any other 
manufac- 


tured. 


NEW YORK Con- 
denser Tuned Radio 
Frequency Trans- 
Formers are design- 
ed to operate in 
popular present-day 
circuits. Electrical 
losses, such as dis- 
tributed capacity 


from 250 to 575 meters. Price, including Condenser, $4.50. 


NEW YORK COIL CO.,, 338 Pearl Street, New York 


SUPER HETERODYNE PA 


NEW YORK COIL CO. 


Pacific Coast—MARSHANK SALES CO., 1240 S. Main St., Los Angeles, Cal. 


14’ - =- - $12.50 


The fact that the Fibertone is used 
by more Loud Speaker Manufacturers 
than any other one horn is a signif- 
cant endorsement to those who want 
the best reproduction for the least in- 
vestment. The base is designed to fit 
the phone from any head set. Use 
your own unit which you know is good. 


if your dealer cannot supply you, 
write to us direct. 


FIBER PRODUCTS COMPANY 


34 Orange St. Bloomfield, N. J. 


—— — — 


PORTABLE 


CARTE JACK 


EENE- =° 


Just the thing for summer. Keep the set in 
the house and extend the loud speaker out on 
the porch. Also for camping- tenning and 
summer cottage use. Takes any standard Plug. 
Can be connected to set by wires to binding 
posts, or jack. 


Any dealer can supply 


(arter Radio Co. | 
~ 7 1807 REPUBLIC BUILDING © | 
CHICAGO | 


VACUUM TUBES 
REPAIRED 


WD-11, WD12, 58.50 
UV-201A, UV-199, 2 
And others for 


Quick service. All tubes repaired by us guaran- 
teed to work as good as new. 

Send your dead tubes. All you pay is $2.50 plus. 
Postage to Postman. 


THOMAS BROWN Co. 
511-519 Orange St. Newark, N. J. 


Please refer to POPULAR RADIO when answering advertisements. 


The Best in Radio Equipment 35 


F or the Fullest Measure 


of Undistorted Volume 


obtain the fullest measure of 
undistorted volume, your receiver 
must deliver to the diaphragm of 
your loudspeaker or ear phones audio 
frequencies which will produce the 
maximum volume and purest qualities 
of tone. 
This depends directly upon the efficiency 
of your audio amplifying transformers. 

e GENERAL RADIO CO. type 231-A 
is distinctly a quality transformer — of high 
electrical and mechanical efficiency. 

Features contributing to its superior per- 

formance are: 

Low loss steel used in its core construc- 
tion. 

Layer winding properly insulated and 
impregnated. 

gaps in core to avoid distortion. 

Unbreakable feet with. convenient 

mounting holes. 


Heavy leads with soldered connections. A 33 
and flat amplification curve VB 
Which indicates that amplification is Best for All Stages 
nearly uniform throughout its entire PRICE $5.00 
audio range, making it best for all 
mages, Sold by Good Radio Dealers 
EVERYWHERE 


Turns ratio 3.7 to 1 Impedance ratio 10 to 1 


GENERAL RADIO COMPANY 


Manufacturers of 
Electrical and Radio Laboratory Apparatus 


Massachusetts Ave. and Windsor St. 
‘Products of Proven Merit CAMBRIDGE, MASS. 


GENERAL RADIO Co 


Please refer to POPULAR RADIO when answering advertisements. 
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A 200,000.00 COMPANY] 
g? 7 STANDS Retold BACK| 
Í 7 3 cP 


7892. 


8 


Five-Day Money-Back Guarantee 
3 Not Fully Satisfied. We Guar- 
ee the Scientific to be 

a of the finest phones on | 
the market regardless of price. 
The most comfortable~ weight 
only 8 oz. ' 
.. Perfect tone mates. 
Made of staadard double pole 
construction (no single 
nonsense to save expense.) 
S. Made of the best materiale 
money can buy. Powerful 
magnets, genuine tinsel cords, 
aluminum cases. 


* = 


Pi No Money 


Order by mail if your dealer cannot supply you and we will ship 
immediately. Written 5-day money back Guarantee with each set. 


Our next year’s production schedule of two million ptose UN. 
DOUBTEDLY places us as the 

WORLDS LARGEST HEADSET MAKERS 
THE TOWER MFG.CO. 


J98 BROOKLINE AVE. BOSTON MASS. = 


CHELTEN 


aw 


22 5 . % Wau 


Grewol Kanu: Detector 


Its adjustment, made per- 
manent at the factory, makes 
it best for the Reflex Circuit. 
Immune to jarring, dust and 
ee 


LIST $1 50 


PRICE 
Al Your Bealer’s Or Direct 


GREWOL MFG. CO. 
Newark, N. J. 


SIMPL 
180° D-X Tuner 


Volume=D-X=Selectivity 
Especially designed for the 


3 a primary 
circuit No solution is used 
to hold the windings in 
place, thus a much more 
efficient windi results. 
Excellent fer D- DX and er- 
tremely selective with wen- 
derful clear volume. Very 


Special Condenser: 
have these special features 


1. Lowest Dielectric Losses 
2. Special porcelain insulation used on 
stator Plates. 

3. Copper Pigtail Connections 

4. Aluminum End Plates 

5. Rotor Plates of heavy aluminum 

6. Accurate spacing 

7. Adjustable accurate bearings 

8. Permanent Stops 

9. 9-Plate Vernier makes possible 
sharp close tuning 

10. Vernier has same special insulating 


features. simple to install and operate. 
With and without Special 9-plate Vernier — Price 83.80 
CHELTEN ELECTRIC CO. SIMPLEX RADIO co. 


1013-15 Ridge Ave. Phila. Pa. 


4861 Stenton Ave. Philadelphia 


Please refer lo POPULAR Ranio when answering advertisements. 
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Crosley Model 51 


$18.50 


The Crosley Two Tube Marvel 


"THOUSANDS of homes have been 
made happy by this little Crosley 
Model 51. In twenty-four days from 
its first appearance it was selling at 
the rate of 1,000 per day and hun- 
dreds of letters expressing apprecia- 
tion of its excellent performance 
assured us that it was a favorite. 
One of its two tubes is the noted 
Armstrong regenerative detector with 
the hook-up made popular in the 
Crosley Type V. Added to this is 


one tube of Audio Frequency Ampli- 
fication giving Loud Speaker volume 
on local stations at all times and on 
different stations under fair receiving 
conditions. Otherwise head phones 
should be used for distant reception. 
This Crosley two tube marvel has 
been a surprise to the Radio World 
and has proven the biggest seller on 
the market to-day. Have you bought 
yours? If not see your dealer to- 
day. | 


Other Crosley Models 


Practically every Radio Dealer can furnish you Crosley Radio sets includ- 
ing not only the Model 51 but the Type V, a single tube receiver at 516.00, 


the Model VI at $24.00; the Super 


I at $29.00; the Model X-J at $55.00; 


the Super X- at $65.00 and the Trirdyn at $65.00. etc. The Crosley line is 


so complete that every home can find just the receiver to suit their desires or 


their limitations. 


Send for Complete Crosley Catalog 


Cresley produces more Radio 
iver Sets than any other 
manufacturer in the world. 


EROSLEY. 


Better -Cost Less 
Radio Products 


Crosley regenerator rece'vers 
are licensed under Armstrong U. Se 
Patent No. 1,113,149. 


The Crosley Radio Corporation 


Powel Crosley, Jr., President 


Formerly 
The Precision Equipment Company and Crosley Manufacturing Company 


616 Alfred Street 


Cincinnati, Ohio 


Please refer to POPULAR RabDIo when answering advertisements. 
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“The only loud speaker 
that can hold my receiving 
set is the 


THOROPHONE 


8 TRADE MARK REG.U.S.PAT. OFFICE 


—says WM. G. SMITH 


OWER that makes other loud speakers 
jump off the table merely makes the 
Thorophone produce greater volume. The 
Thorophone will take all you can give it and 
still reproduce voice and music so naturally 
that you'd think speaker or musician were 


right in the room. 


Until you have heard the Thorophone 
you have not learned how wonderful radio 
is. Whatever your receiving set, the Thoro- 
phone will make it sound better. It re- 
produces perfectly. The controlled mica 
diaphragm; the scientifically designed 
Thorite horn; the additional power from the 
6-volt storage battery—these things make 
the Thorophone the ultimate loud speaker. 

For endless satisfaction, buy the Thoro- 
phone. 

Write for Booklet 


WINKLER-REICHMANN Co. 
4801 S. Morgan St., Chicago, III. 


Prices Smashed! 


Quality Not Sacrificed 


Here is real battery 
quality, guaranteed to you, at 
prices that will astound the en- 
tire battery-buying public. Order 
direct from factory. Put the Dealer's 
Profitin your own pocket, You actually save 
much more than half, and so that you can be 
convinced of true quality and performance, we 


civo a Written Two-Year Guarantee 


ever e. Convince yourself. Read the prices! 

Special 2-V Battery, 83.78 
. dio Ste ° 6.00 

— A- Volt Ra be rage Battery , 225 


Storage Battery, 1 1.80 
2 Vat. 140 Amp. Radio Storage tt, 12. 00 


and address and style wanted. Battery will 
be shipped the day we receive your order 
Express C. O. D., subject to your 
examination on val. Our 


with order. You cannot 
lose! Act quick. Send your 
order today—NOW. 
Arrow Battery Co. 
1421 South Wabash Ave. 


Dept. 7 Chicago, Il, 


For sending 
or receiving — 
Bakelite-Dilecto Panels are FAULTLESS 


Panels of this excellent material are giving perfect service in 
many of the greatest broadcasting stations. And in thou- 
sands of homes it is making possible the highest achievements 
in radio reception, through its many valuable, radico-advan- 
tage ous qualities. 


bakelite-dilecto 


(A Laminated Phenolic Condensation Material) 


The U. S. Navy and Signal Corps have used Bakelite-Dilecto for 
nearly ten years. To knowing radio men, that is e Sit proof 
of the product's merit. Panel your radio sæt with Bakelite- 
Dilecto. Your dealer can get it cut and drilled for you. 


THE CONTINENTAL FIBRE CO. 


Factory: Newark, Delaware 
Service on Bakelite-Dilecto (also Continentaf- 
Bakelite, Conite, Contex and Valcanized Fibre) from: 
New York, Woolworth Bldg. Chicago, Wrigley Bldg. 
Pittsburgh, 301 Fifth Ave. San Francisco, 75 Fremont St. 
Los Angeles. 307 S. Hill St. Seattle, 1041 Sixth Ave.. So. 
Offices and Agents Throughout the World 


Please refer to PopULAR RADIO when answering advertisements. 
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Licensed under Armstrong U. S. Patent No. 1,113,149 


MacMillan Listens to Honolulu 


From a little ice-bound 
schooner—eleven degrees 
from the North Pole—comes 
this message: 

“Am very thankful that 
Arctic Exploring Ship Bow- 
doin is equipped with com- 
plete Zenith radio apparatus. 
Here at top of world, in dark- 
ness of great Arctic night, we 
have already listened to sta- 
tions practically all over the 
United States, from Europe, 
and even from far away 
Honolulu. Zenith has united 
the ends of the earth. MacMillan.” 


Again, from far-off New Zealand comes a report of 
radio reception even more startling: 


“It may interest you to know that the writer last 
evening landed KGO, Oakland, California, between 
6:45 and 7:30 P. M. Heard his call four or five times 
distinctly, and jazz music. As San Francisco is 6,300 
smiles New Plymouth, and only one tube was 
used, we think this is a very fair performance.” 

—(signed) H. Charles Collier. 

The sets used by Captain MacMillan and Mr. 
Collier are earlier models— since improved by the 
addition of a third stage of audio frequency. These 
new models represent an achievement not dupli- 
cated in any other set on the market. Write today 
for full particulars and name of nearest dealer. 


Zenith Radio Corporation 


MeCORMICK BUILDING, CHICAGO, ILLINOIS 


and New Zealand Tunes In“ California 


TRACE MAAN 


Long-Distance Radio 


The new Zenith 
tance” Receiver-Amplifier com- 
bines a specially designed dis- 
tortioniess three-atage amplifier 
with the new and different Zenith 
three-circuit regenerative tuner. 


Fine vernier adjustments — in 
connection with the unique 
enith aperiodic or non-resonant 
selector” primary circuit—make 
possible extreme selectivity. 


2,000 to 3,000 Miles With 
Any Loud-Speaker 


With the new Zenith 3R satisfac- 
tory reception over distances of 
2,000 to 3,000 miles, and over, is 
often accomplisned in full vol- 
ume, using any ordinary loud-speaker. The Model 3R is 
compact, graceful in line, and built in a highly $160 


finished mahogany cabinet - — 
Mode l 4 The new Zenith 4R “Long-Distance” Re- 

ceiver-Amplifier comprises a complete 
three-circuit regenerative receiver of the feed-back type. 
It employs the new Zenith regenerative circuit in combina- 
tion with an audion detector and three-stage audio-fre- 
quency amplifier, all in one cabinet. 

The Zenith 4R may be connected directly to any loud- 
speaker without the use of other amplification for full phono- 
graph volume, and reception may be satisfactorily 
accomplished over distances of more than 2,000 miles 


-------_------- 


ZENITH RADIO CORPORATION, 
| Dept.1-E 328 South Michigan Avenue, Chicago, Illinois 


Gentlemen: 
| Please send me illustrated literature on Zenith Radia 
| AAM ]⁰²ðwi 0mm a aed Ae 
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STANDARD of 
EXCELLENCE 
for audio amplification 


This summer you 
will be able to enjoy 
radio as never be- 


fore. 


TRAN 


TRADE MARK REG.U.S. PAT. OFF. 


Improve your set with an 
AmerTran 
Now made in two types: 


AmerTran Type AF-6, (Turn 
ratio 5)—long acknowledged the 
high measure of achievement in 
audio transformer design. 


AmerTran Type AF-7, (Turn 
ratio 3144)—a companion trans- 
former for use in second or third 
stages of sets provided with power- 
ful regenerative or radio frequency 
amplification, and when AF-6 is 
used in the first stage. 


These two types are the results of 
continuous study and experiment 
since the days when we fan hed 
the Marconi Company with trans- 
formers for the first commercial 
trans-atlantic wireless communi- 
cation. 


Price, either type, $7 
At your dealers. 


Send for Circular 


American Transformer Company 


Designers and builders of radio 
transformers for over 23 years 


175 Emmet Street Newark, N. J. 


Why miss Stations? 


TUNE THEM IN WITH 


The “EZTOON” 


Station wave T 
lengths are so close il] | Whip 
ZL 7G 


together that un- 
less you can tune 
extremely close you 
lose all of them. 
Super Heterodyne 
owners put one on 
your heterodyne 
and oscillator con- 
densers. Tuning 
ill have a new 


meaning. 
On Neutrodyne 
using three “Ezy- 
tones gives unbe- 
lievable results. 
No drilling ; take of 
present di an 
alip on Ezytone. 
ne in a second. 
Sold under itive 
money back guar- 
antee. 
Ask your dealer. 
If he cannot supply 


Two dials in 40 to 1 ratio. 

Has no cog gears. 

No back lash and turns as 
smooth as glass. 


we will ship parcel Gives Vernier adjustment to 
post, prepaid. Variocouplers, Variometers, 
Jobbers, Manufac- | densers, Potentiometers, 
turers, write for stats, etc. 
discounts. 


BUTLER MANUFACTURING CO. 


3236 W. Washington St., Indianapolis, Ind. 


Complete Parts for the 


BREMER-TULLY 


„Nameless R. F. Circuit 


are now available in 
Kit Form. 


KIT No. 1 —includes Vernier Condensers and Rheostats, 
$-Circuit and Audio Transformers; Jacks, 
drilled and engraved panel, sub-base, etc. 
(everything for 5-tube set except Tubes, 
Cabinet and phones)—all parts of every highest 


grade manufacture. 
Price $63.50 


KIT No. 2 —essential B-T parts for 5-tube set. 
S—.0005 Vernier Condensers 
3—3 circuit Transformers 
2—3 plate Condensers 
1—set diagrams, etc. 


Price $26.50 


Diagrams furnished with above show complete diagrams 
and instructions for building on the now famous “Step-by- 
step” plan. 

Order from your dealer 


Bremer-Tully Mfg. Co. 
534 S. Canal St. Chicago, III. 
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not only approved by the 
Underwriters, but by thou- 
sands of radio enthusiasts, 
who are using it and who 
pronounce it real protection 


Underwriter’s 
Approval 


Card No. E 584! 
—Jan. §, 1923 


No. 248 


Little J oe” Lightning Arrester 


The illustration shows Little Joe”—a 
compact little unit but a giant in perform- 
ance of the work for which it was designed. 
... a heavy porcelain body beautifully glazed 
in a brown tone. So designed that it will inter- 
fere in no way with the radio receiving set. 
And it can either be suspended upon the aerial 
or fastened to wall with the heavy brass clamp 
which is furnished with each Little Joe.“ 


The Lightning Arrester Season Is Now On 


Endangering thunder storms are upon 
us. Insurance inspectors are critical in 
their examination of home outfits. All 
radio users should have lightning arresters 
to conform with the above rulings. 


“Little Joe” is your one best bet. Sup- 
plied through your Dealer. 


E. H. FREEMAN ELECTRIC CO., Trenton, N. J. 


Manufacturers of “Circle F” Wiring Devices 


Please refer to POPULAR RADIO when answering advertisements. 
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PRECISE 5500 


Transformer 


Guaranteed better than any 
other at any price or 
money refunded 


IN every test made to date the 
Precise has demonstrated its 
superiority. 


Perfect tonal value and rendi- 
tion from the deep vibrant basso 
to the high notes of the violin. 


30 Days' Trial 


Try a Precise Transformer on your 
own set. If your dealer cannot 
supply you, order one direct. It will 
be sent, postpaid, on receipt of price. 
If you are not satisfied, return within 
thirty days and we will refund your 
money. 


Precise Manufacturing Corporation 
Rochester, N. Y. 


Branches: 53 W. Jackson B Chicago, 1 III.: 821 Market 

St., San Francisco, Cal. Eastern Sales Office: Niagara 

Sales C orp.. 3-5 Waverly Place. New York City. an- 

adian Distributors, Perkins Electric, Ltd.. Toronto, Mon- 
treal and Winnipeg 


The Church 


AUTOMATIC 
22 — TEMPLATE 


Just three taps~ 


Jer YOU'RE READY TO 
ORILL ACCURATELY 


HE Church AUTO- 
MATIC TEMPLATE 


JF) Ma in your tool kit! 
It is a device that will 
accurately locate the holes 
for anything from a con- 


denser to a switch—in a 
jiffy. It absolutely elim- 
inates the need for rulers, 
dividers, or scri 

The Church AUTO- 
MATIC TEMPLATE has 


. It is, for instance, 
the only tool that will find 
the center of a screwhole. 

GET ONE TODAY 
(lf your dealer cannot supply 
you, write us. Room 609) 


NATIONAL DISTRIBUTORS 


CLARK & TILSON Inc 
1 East 42 Street N. M. C. 


eecnecebeesceeeeeeaeapresrerseeetrreasreeeeereresrareerereeeeeareeaee aera eee e ene eens 


No More Cabinets 


JUSTA A FLAT D OR PLATE 
SS COVERS TO THE NEW 


Ouinby Radio Frames 


(PATENT APPLIED FOR) 
“It’s a Frame Up” 
CastAluminumFrames 


FOR YOUR RADIO SET 
Make It Rigid and Strong 


NO Short Circuits 
Broken Wires 


> NO waz 


SIZE A“ for 
panels 7” ree 
each..... $1.00 
SIZE B?’ for 
panels 5” high, 
each......... $.1 00 


SIZE C“ for panels 7” 
high, each......... $1.00 


(SIZE K for inclined panel 
sets inquire) 


QUINBY RADIO FRAME CORP. 


Subway Building 
587 West 181st Street 22 New York 


Please refer to POPULAR RAblo when answering advertisements. 
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The True Measure of Efficiency 
0.1 ohm is the resistance of the 


CONNECTICUT 
D-10 
Triple Range Variable Condenser 


at a capacity of 330 micro-microfarads on a wave length of 215 
meters. 


This is a statement that means something. 

Those who know that the losses of a condenser are in direct 
proportion to its resistance— 

Those who have learned that measurements taken at radio fre- 
quency are much more valuable than those taken at audio 
frequency 

Those who can see the importance of judging the efficiency of a 
condenser for amateur and broadcast work on results obtained at 
a frequency in the immediate vicinity of that at which it is to 
be — 

Will see in the above the real reason why this condenser should be 
used by all who wish to obtain the greatest degree of signal strength 
and sensitivity from their receiving equipment. 


Three Condensers in One 

These three ranges of capacity enable it to take the place of the 
ordinary eleven, twenty-three and forty-three plate instruments. 
The chart tells the story 
The range indicated by Curve B—from .000075 to .000275 

d.—a ximately that of an eleven plate condenser, 18 
d y wiring into the circuit from posts G and B. 
The range indicated b oy Curve A—from .0001 to .0006 mfd.— 
approximately that a twenty-three plate condenser, is se- 
cured by wiring into the circuit from posts G and A. 
The range indicated by Curve AB—from .00015 to .00085— 
approximately that of a forty-three plate condenser is secured 
by bussing A and B and wiring into the circuit from G and B. 
FEATURES: Vernier Scale—Complete Shielding—Compact size 
And ali the convenience that goes with One-hole Mounting 


PRICE $4.50 


Complete with dial, index stud, spacing washers and buss bar. 


Send for Bulletin A-104 describing this untque instrument, with 
tnformation and diagrams illustrating its special applications. 


@ CONNECTICUT & ELECTRIC COMPANY YO 


RADIO DIVISION 


Please refer to POPULAR RADIO when answering advertisements. 
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RADIO APPA RATUS 


It’s the Distance 
That Counts— 


Link your set 


KGW, WDAP, 
WGY, WMC, 
WOAI and the 
many others you 
have failed to 
tune in. Miles 
mean very little 
to a capably 
built set. But no 
set can be at its best without FLEWELLING 


= a * 
2 — -a'a P 
wer Y Y 2 aia 


Perfect Contact Vernier 

Rheostat 
For fine filament control of 
tubes and superfine tuning, 
the Regal Vernier stands 
alone. Nothing just like it on 
the market. 

Complete with 

Knob 
GON 2.254% ea8 $1.25 
Ohm iE 


with the far away Fifteen Taps—But Only 
stations CYB, One Drill Hole 
Required! 


Broadcast Tested High 
uality Audio 
ransformer 

For clearness of tone, amplifica- 

tion of voice and music from 


“ Pays for Itself in 
Longer Service 


eq 

A 15 Point Switch complete in 
one unit. No more messy solder- 
ing. No more drilling of holes. 
No more 
Complete with hard rub 
Knob and D 
Type No. 162........$1.50 


ial. 


chipped panels. 


nearby and distant broadcast- 
ing stations, Regals are un- 


CONDENSERS! It is this master constructed con- 


denser that will solve your problem of distance equaled. by. any ransformers 
without the sacrifice of selectivity, tone and clarity. ii $4.25 


Install FLEWELLING CONDENSERS in your set | Tasa 3 eee 1 me 
tonight. Or better still— build a new set around a a ae se wri comp 
FLEWELLING parts. The twenty-three plate size 111 es Sane, eee S 


AMERICAN SPECIAL CO. 
(.0005 mfd.) is now available. Price . . $7.00 suit cee. Connecticut, * U. S. A. 


Many so-called tube noises 
vanish when FLEWELLING 
SOCKETS are brought into 
use. Short, direct contacts 
of the improved “side-wip- 
ing” design, attribute much 
to the efficiency of perform- 
ance. Price. $1.00 


The FLEWELLING TUNER requires but little cab- 

inet space and produces big 
results. The coils are free of 
solid dielectrics and are in- 
terchangeable. However, an 
extremely wide range may 
be covered with but one set 
of coils. Price . . $8.00 


BUELL MANUFACTURING COMPANY 


2979 Cottage Grove Avenue 
CHICAGO 


ON ONE TUBE 


| Broadcasting from Atlantic Coast, Canada. Mexico, Cuba & 
Hawaii heard in Calif. by users of the CROSS COUNTRY 
CIRCUIT. Range due to simplicity. One tuning control. ANY 
NOVICE can build easily and cheaply. Dry cell tubes used. 
No soldering. Complete instructions, lue print panel layout, 
Assembly P oto, etc., postpaid 25 cents. Stamps accepted. 


VESCO RADIO CO., Box PR-117, OAKLAND, CALIF. 


Wilkinsburg, Pa., 3-21-24 
12 n: 
indiy quote 
dozen on your b-metal Lead 1 
z 50e Crystals. now bave one 
— these Or ~~ ei. in a 
circuit, and the longer it is i 2 
o better results sre 
Yours tral 


B-Metal Refining R Law Floor 
525 WoodwardA ve. Detroit, Mich. 
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The New Melco Supreme Kit! 


LONG 


TOUR TI 
TENES DUT LOCAL STATIONS f 
ae * 


] 
| 
Í : | 
| | 
* 
12 
122 


FARE — 


ee 


|! 


. 1 


~~ 


HE Melco Supreme Kit is 

ready for you! Follow the 
detailed blue prints and book of 
instructions and you can build 
at much less than regular cost 
the popular Melco Supreme. 
Melco is accepted as the greatest 
and most consistent long dis- 


T MELCO. 0: SUPREME: SET. 


DIST ANA = 


— -AMSCO PRODUCTS, Inc, 


— 22 


RE 7 EAS TS 


One CTT 


tance receiver available. It is 
supersensitive — has extreme se- 
lectivity —1s exceptionally clear 
and tunes with the greatest of 
ease! Own a Melco Supreme — 
build it with the Melco Supreme 
Kit! 


Write for Complete Literature on Parts and Sets 


Kit Contains: 


1—Telos Variometer 

1—Telos Vario-Transformer, Ist stage 
1—Telos Vario-Transformer, 2nd stage 
3—4" Amsco Vernigrip' Bakelite Dials 
2—Amsco Compensating Condensers 

1— By-pass .5 mfd. Condenser 


1—Grid Leak and Holder 

1—Antenna Series Condenser 

1—.005 mfd. Condenser 

1—.00025 mfd. Condenser 

1—100 Ohm Tube Protective Resistance 
Blue Prints and Book of Instructions 


Every instrument laboratory tested 
and unqualifiedly guaranteed 


AMSCO PRODUCTS, INC. 
Broome and Lafayette Sts., New York, N. Y. 
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(Made in Hoosick Falls, N. V., by the Timbretone Mfg. Co.) 


HE immediate response to our 

advertisement of last month 
prompts us to make a last minute 
change in this copy. 


Orders received from all parts of 
the country have simply swamped us 
and we ask your indulgence in the 
shipping of your order in its turn. 


We hope this condition will not 
arise again and find us wanting. 


Those who have heard TIMBRE- 
TONE are unstinting in their praise. 
There is a treat in store for those who 
have not. Goto your dealer and ask 
him to order one for you. If either 
he or you are dissatisfied return it to 
us and your money will be refunded. 
If no dealer is available write us direct. 


It is all wood—the older it grows 
the better it gets. 


Retails at $20.00 


How to Get the 
Best Results from 


Your Radio Set 


First of all, remember that 
good panels are absolutely 
necessary — because the 

reater the volume and sur- 
fice resistivity of the pan- 
els, the less i 
and power-loss in your set. 


Also remember that to get 
the best results you should 
use a new, sharp drill with 
slight pressure. 


There is no longer any in- 
centive to buy inferior 
panels, for the best panels 


RADIO PANELS 


can be bought at any good 
Radio Dealer’s Store 


At 25 to 50% Less 


than any other standard panel 


Electrasote is one of the 
“Sote” products of world- 
wide fame introduced by 
Tue Pantasote Co., INc. 
All Standard Sizes 
JOBBERS AND DEALERS: 


Write for our interesting 
proposition. 


M. M. FLERON & Son, Inc. 


Exclusive Sales Agents for 
Electrasote Radio Panels 


Trenton, New Jersey 


Please refer to POPULAR RADIO when answering advertisements. 


6R 


The Best in Radto Equipment 


a ; + a 
own E a Toe — 
/ P r ad a U z 
; a es (ad “= 
4 " > > 8 y 
4 * ád N 1 i 4 
bt n > 
se 4 W r 
. d * 
* N rn * >. 
i . s ; 
“ae i AUT ES G, 
1 >- ne „ : : 
— eee i d 
N * * r.h i T P < 
py s 1 
> 2 
8 . 
s a > 
. 
\- etl À 
: 


M4 
requiring no battery 


E supreme achievement of Magna- 
vox engineers represented in a Re- 
producer of truly exquisite tone quality. 


The superb tone quality of M4 results 
from the perfection of the Magnavox 
semi-dynamic operating principle incor- 
porating; first, a new magnetically balanced arm- 
ature; second, an improved type of diaphragm 
supported by hollow rubber gaskets; and third, 
an extremely high resistance winding which 


makes M4 unusually sensitive. Beautifully finished 
eMagnavox M4 and other Magnauox Radio in dark enamelwith 
Products can be had of good dealers everywhere gold high lighting. 
THE MAGNAVOX CO., OAKLAND, CALIF. Equipped with flex- 
New York Office: 351 West 31st Street ible cord and West- 


Canadian Distributors: Perkins Electric Limited, Toronto, Montreal, Winnipeg 


MAGNAVOX 


The Reproducer Supreme 


on plug ready to 
connect assimplyas 
a head set. 


Please refer to POPULAR RADIO when answering advertisements. 
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ATWATER 


KENT 


Philadelphia 


Exceptional 
Radio 


Performance 


* outstanding pref- 
erence, among fam- 
ilies the nation over, for 
the ArwArkR Kent Re- 
ceiving Set is due to its 
remarkable performance 
—to its exceptional se- 
lectivity, its wide range— 
volume of clear reception 
and ease of operation. 


The tonal fidelity of the 
ATWATER Kent Loud 
Speaker is the delight of 
every owner. 


ATWATER KENT Mec. Co. 


4933 STENTON AVE., 
PHILA., PA, 
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A Loop Antenna 
Properly Designed 


Will tune over the Broadcasting wave - range of 
190 to 600 meters with a 23- plate condenser 
connected across its terminals. 


THE CALVERT LOOP 


helps to make recep- 
tion of signals and con- 
certs a certainty. 

Low Resistance 


Low Capacity 


Directional 


Presents a fine appear- 
ance and is perfectly 
constructed, both me- 
chanically and electri- 
cally. 
Electric Constants 

Distributed Capacity 

True Inductance 

Natural Period 


For further information write to 


CALVERT SPECIALTY CO., Inc. 


1310 Callowhill St., Philadelphia, Pa. 


PREMIER 


“Microstat’ 


——— 2 


Super- Vernier RHEO STAT 


In a class by itself 


MICROSTAT really does what you thought yours would 
do. Gives Micro Vernier filament control instantaneously. 


Bakelite mould Silver etched dial, A real job 
2 9 in your next: hook · up. You 
caver er oa tat maxes poor anction 


Ask your deeler for Microstat 


Premise Electric Lomyang 


3807 Ravenswood Ave., Chicago 


Please refer to POPULAR RADIO when answering advertisements. 
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Reflex 
Problem 
ISOLVED! 


At last the experimenter who has 


searched for the ideal crystal can depend 
upon a perfect detector. The New Freshman 
Double-Adjustable Crystal Detector has met 
every requirement of the ideal unit. It affords 
uninterrupted, noiseless, distortionless reception, 
yielding extraordinary volume with entire ab- 
sence of squeals and howls often introduced by 
vacuum tube detectors. 


Note These Exclusive Features: 


1. Turns the crystal without 
disturbing the contact pres- 
sure. 

2. Non-metallic housing pre- 
vents short-circuiting noises 
during adjustment! 

3. Mounts neatly on the 
panel with only small knob 
showing! 

4. Contact cannot be jarred 
from sensitive spot! 


5. Adjustable at panel, aleo 
at base, with tension adjust- 
ment additional! 


6. Super-Crystal withstands 
high voltages! 


7. Loop-end contact permits 
complete coverage of crystal 
with gliding movement! 


8. Rigid construction! 


Hundreds of enthusiastic users of the new Freshman Detector are pro- 


claiming it by far the best detector ever offered. Manufacturers of 

Reflex receivers, tuned radio frequency, “Supers,” and similar circuits are 

specifying Freshman's for their crystal detectors. More for your money 
an in any detector ever offered! 


FRESHMAN 
450 


Double-Adjustable Crystal Detector 


For base or panel use, com- 
piete with 


super crystal 


Freshman Su Crystal 
With Non-Metallic Housing 5 0 E 


What one Editor said of 
the Freshman Crys tal 


“The new Freshman 
double - adjustable’ crystal 
detector stayed put,’ even 
when the set was deliber- 
ately shaken, stood up to 
130 volts on the plate cir- 
cuit without noise or dis- 
tortion,” wrote editor of New 
York Evening World's Radio 
Magazine in an arlicle of 
March 19th, 1924. And in 
a review he continued: This 
detector meets every re- 
quirement of the reflex cir- 
cuit. 

“It is enclosed and pro- 
vided with two adjust- 
ments, one varying the posi- 
tion of the crystal, and the 
other regulating the brush 
contact adjustment. 

“The crystal is a pure 
natural ore and is embedded 
in an insulated housing, 
thus eliminating short cir- 
cuits and consequent loud 
noises resulting from the 
cat whisker touching the 
metal housing. 

The Freshman detector 
can be panel mounted with 
only a small knob showing. 
All around it is the best 
crystal detector unit found 
for reflex work.” 


No more searching for the sensitive spot 
merely turn the knob as you would a dial! 


e bina of Nee 
ew 
Vork Times Reflex 
Gives layout, 
— E henna 
speaker on two tubes Gondenser 


Ask for circular 
C-102. 


Other Freshman pro- 
ducts include vari- 


as. Freshman (o. Int. 
a 0 0 tenellas, resistances, 
by-pass condensers, 

LO ucts etc. At your dealer's, 

o send purchase 


106 Seventh Avenue, New Vork City price and you will be 


riable condensers, An- 


supplied postpaid. 
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How to buy 
transformers 


In selecting these impor- 
tant elements, your inspec- 
tion should plow beneath a 
pleasing finish. Besides turn 
ratios, you should know 
that wire sizes and imped- 
ances are correct for the 
tubes to be used. 


New folder—free 


This gives you details for a 
complete line of transform- 
ers—uniform in appear- 
ance, and uniform in the 
high quality of results 
obtained. 


A post card in the next mail 
il bring your copy quickly 


RuBICON COMPANY 
918 Victory Bldg. 
Philadelphia 


—An Amazing Value in 
Long Distance Radio Sets 


The p ularity of MIRACO radio sets is 
reflect our tremendous volume and the 
hundreds or unsolicited testimonials that come 
to us day after day from our thousands of sa ustod 
users. 


The MIRACO is so povular because it is priced 
at a ridiculously low fi for a real quailty set. 
Just think, only $29. for the model shown in 
the illustration above and users tell us that they 
have gotten as many as 122 stations in three 
consecutive eu and many of t nen over 2000 
miles away or instance, Elliott of 
eal are New yor K Per ponder. t London, inziand, Fair- 
banks, Alaska, La an Fran ; 

Los Angeles, Hood River. ore Orton 1 and many 
others within els evenings. Others have 1b U FP ILV E X 


done equally as we 


Everyone can now own 


a Quality Radio Set 


These two improved MIRACO models make 

it poe for every family to own a set—to have 

seat for the opera or symphony or jazz 
concert right 1n their own living room. 


Workmanship is unexcelled—easy and simple 
to operate—always dependable. Solid mahogany 
cabinet—fully guaranteed against any defects 
in workmanship. 


2-TUBE SET—$29.50 
Price for 4-TUBE SET— $54.50 


WRITE FOR OUR NEW BULLETIN TODAY 
DEALERS — AGENTS 


There's still some territory open. Write or wire 
for proposition 


Condenser 


Designed to ground 
the rotor to frame. 
Electrically and me- 
chanically perfect. 


We have reduced the elec- 
trical losses to an immeasur- 
able minimum. 


Some profit able jobber territory 
still open. 


Write for Bulletin “Facts for Fans” 
on Condensers 


The DUPLEX ENGINE GOVERNOR CO., lac 
$0 Flatbush Ave. Extension 
BROOKLYN, N. Y. 


MIDWEST RADIO COMPANY 
812 Main Street Cincinnati, Ohio 
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| was only to be expected that our name would help toward 
establishing our new reproducer in the enviable position it 
is so rapidly gaining. 


Whatever the reason, probably no similar product ever met 
with more instantaneous success. May we quote from another 
entirely unsolicited appreciation, which accompanied one of 
our most recent repeat orders. 


„All who have heard it have told me to keep it in 
the background, as I still have .............. to 
get rid of. For clearness, it is the best I have heard 
and I feel I cannot stock too many. 

Ship C. O. D., etc.“ 

(Signed) C. Kreslog, Wabash, Indiana. 


PRICES— F. O. B. Factory 
Reproducer complete with (gold plated) unit and polarity- 


indicating Corde e es beoeb ens) $12.00 y 
Unit only with polarity-indicating cord, gold plated...... 5.00 a 
Unit only with polarity-indicating cord, nickel plated..... 4.00 


Shipping weight of reproducer, 7 lbs. (approx.). 
Dimensions—diameter of bell 12 inches. Length and height overall, 1214 inches. 


Orders sent direct should be accompanied with a local dealer’s name when 
possible. 
Radio Division 


The MOZART-GRAND CO. 


Manufacturers of Fine Instruments 


Newark, N. J. U. S. A. 


v 
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QUALITY 
Radio Frequency 
Air Coil Transformers 


€ 
Van-Le 


Reproducer 


An entirely new and radical departure in the ampli- 
fication of sound waves. 
Throaty tones eliminated. Sound waves carry equally 
to any portion of the room. 

Ask your dealer or write us 


Dealers write for our special proposition 


VAN-LE CORPORATION 
100 Sip Avenue, Jersey City, New Jersey. 


“Buil WUY the 
Masti 


Three Units in a Box with Two 22 


Compensating Condens ers Price 


MOST EFFICIENT 


Designed for use in Tuned Radio 
Frequency Circuits 


The perfect radio switch—correétly designed 
and skillfully constructed. Installed on any 
panel in five minutes to add hours of conven- 
ience, and protect both tubes and batteries. 
At dealers everywhere—insist on the genuine 
—in the orange and blue box. If your dealer 
has not been stocked send 60c plus 1oc for 
packing and you will be supplied direct. 


THE CUTLER-HAMMER MFG. CO. 


Ideal Tuning Elements for Sev- 
eral of the Dyne Type of Sets 


The Coils are Mounted on Our No. 111 
11 Plate Condensers 


Cover Wave Lengths Between 
230 and 580 Meters 


R. MITCHELE CO. 


. Member Radio Section 
255 Atlantic Ave. Boston, Mass. Associated Manufacturers of EleGrical Supplies 
Representatives Milwaukee, Wisconsin 
R. Morto x 395 „„ nee York City 
P Com mercial Co., 709 Mission , San Franeiseo 
South Ameri s T 
A. H. Kelleher . . 44 Whitehall St., New York City R A D i O S W f C f- 


Please refer to POPULAR RADIO when answering advertisements. 


The Best in Radio Equipment 53 


Bristol Single Controf 
Radio Receiving Set to- 
gether with Bristol Sen- 
ior Audiophone Loud 
Speaker as used in One 
of the Finer Homes. 


Radio Reception Simplified 
to Single Control Dial 


It 7 15 ay matter 1 any 5 of te family to operate BRISTOL 
e b N . t 0 l e 0 e 
a set like this. A good illustration of the absolute simplicity of , UDIOPH ONE 


BRISTOL Using LOUD SPEAKERS ` 
SINGLE CONTROL bier pese Bit fete 8: Het, st 


The most recent develo-ment in 


RADIO RECEIVER — Pans pending) these models is the fibre horn 


è a e 3 is now furnished, as illustrated 
is the fact that a set is installed in the home of a blind woman below. 


who operates it herself and is able to bring in station after Write for Bulletin No. 3013-L 
station at her will. 

Powerful enough to get long distance reception. It is a 
four-tube set using Grimes Inverse Duplex System, which 
makes it equal to six tubes because the first two tubes are 
utilized for both Radio and Audio Amplification. 

Non Reradiating—will not disturb your neighbors’ reception 
when you tune in. 

Many refinements, including panel with telephone jacks on 
back of the case for making connections. 

Used with Aerial or Loop, and in some locations short 
Inside Antenna will give good results. When Aerial and Loop 
are both provided it is only necessary to operate a lever to 
change from one to the other. 

The case is solid mahogany finish with walnut stain. It is 
handsome in appearance, and at the same time provides a 
rugged protection for the working parts. 

Price of Bristol Single Control Radio Receiver without 
accessories $190.00. 


MADE AND SOLD BY 


THE BRISTOL COMPANY 
Waterbury, Conn. 
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Specify 
A Leather Covered Radio Set 


Because— Experts found that leather is the only material that will 
withstand wear and hard usage. 


Because—it reflects quality. 


Because—it costs no more than imitations. 
We are manufacturers of all grades of cowhide grains. 


Manufacturers—You will need leather for PORTABLE SETS. Write 


us for free samples and full information. 


Eagle-Ottawa Leather Co. 


74 Gold St. 226 West Lake St. 
New York City Chicago, Illinois 


“The Best Built Set in 
America“ R-212 


Licensed by I. R. M., Inc., 
under Hazeltine Patents 
Embodying the Hazeltine Neutrodyne 
oe in an 3 Ta as to — 
tralization, wor anshi ualit 
appearance and efficiency. 5 Radio Service e 1000 11th ee, 
tion. bury Park, N. J. 


R A DI O 
CATALOGUE 


Sent upon receipt of 10c 
which will be credited 
on the first order of over 
$1.00. 


EISEMANN 
RADIO EQUIPMENT 


comprises 


Headsets, Variometers, Variocoaplers, 
Condensers, Potentiometers, Detector, 
Resistance- Adapt ter, Radio and Audio 
Amplifier Units, A. F. Amplifying Trans- 
former. and ready drilled metal panels. 


Also, the new R F -2 Broedcast Receiver. 
Write for Prices and Descriptive Literatere 


Write 


HAROLD HERBERT 


Inc. 


160 W. 46th St., N. Y. C. 


EisEMANN MAGNETO CORPORATION 
165 Broadway, New York 
Detroit Chicago San Franciges_ 
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THE PERFECT REPRODUCER 


i SUPER 
6-1 =Ratio TRANSFORMER . 
$4.50 (AUDIO FREQUENCY) 


Did you ever realize that the small 
reproducer which rides the record is 
the most vital part of your phono- 
graph? The most elaborate phonograph made with a poor 
reproducer would be worthless as a musical instrument. 

The reproducer of your radio set is your amplifying 
transformer. 

The Thordarson Super Transformer was designed and 
built with one primal aim,—perfect reproduction. It is 
the result of the combined efforts of Thordarson engineers 
and nationally known tone experts and musicians. 

Thordarson amplification provides the finishing touch 
of refinement for your receiver ' that breath of life, 
you have so long sought. 


THORDARSON THREE STAGE AMPLIFICA- 
TION USED BY KENNEDY AND ZENITH 


For a year both of these manufacturers have used the Thordarson 
Super Transformer exclusively in both their two stage and three 
stage amplifiers. That's irrefutable proof of Thordarson excellence. 
These transformers are so well constructed electrically, and so com- 
pletely shielded, that they can be placed side by side, even in a three 
stage amplifier, and still be free from distortion and howling. 


Even Amplification Over the Entire Musical Range 


THORDARSON 


CHICAGO, ILLINOIS 
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“Take No Chances Use Como“ 


COMO DUPLEX 
The World's Standard Push Pull 


Transformer 


PRICE $12.50 per pair 
For maximum volume without distortion 


Como Tuned Intermediate Frequency 
Transformer—30 Kilocycle 


PRICE $6.00 


For use as input or output transformer in 
Super-heterodyne circuits 


What Prominent Writers on Radio Subjects say About Como. 
Lewis B. Hagerman, Technical Editor, Chicago Post: Actual Tests show this transformer to be far 


superior to any others of similar makes. 


R. J. Robbins, New York Sun: After consideration of several well-known makes of push pull trane- 
formers which are available “COMO DUPLEX” was selected as most satisfactory.” 


C. White, Radio World: “COMO DUPLEX” is infinitely syperior—most other push pull transformers 
seem to be ordinary transformere with a center tap brought out as a makeshift.’ 


E. P. „ 0 Road: A t f audio- amplification which is becoming increasingly popular. 
VT A will vive N reaalis in both "quality and volume, and is thoroughly recommend y 


NEED WE SAY MORE? 


COMO APPARATUS COMPANY 


this department.” 


446 TREMONT ST. 5 


* BOSTON, MASS. 


For Sale at Leading Dealers 


@ 
Amplify vin 
LANGBEIN & KAUFMAN 
TUNED RADIO FORMERS 
VARIOTRANSFO ERS 
LIST $8.50 


TYPE VT25 


Connected same as a fixed radio-frequency transformer, 
but continuously adjustable to the peak of the wave. 


MAXIMUM AMPLIFICATION AT ALL 
WAVE LENGTHS 


SEND FOR DIAGRAM 4101 
THE HOME OF MOULDED TUNER SPECIALTIES 
LANGBEIN & KAUFMAN 


654 Grand Avenue 
NEW HAVEN CONN. 


You Build 


f 


uper- Heterodyne 


you will find that it is necessary 
to get the right Grid Leak Value 


YOU NEED TWO 
FRESHMAN 
VARIABLE GRID LEAKS 

Condenser combined 00 
FREE! Baregg sa Super 


showing all connectioss amd 
parts required. Ask for circular s 


Freshman variable grid leak is the most compact, most 
efficient, most adaptable to all grid circuits, and, being 
entirely sealed, is unaffected by any climatic changes. 


(Fes. Freshman In 
Wadiol Gondenser Wooli 


106 Seventh Ave., New York City 


Please refer to POPULAR Rubio when answering advertisements. 


——— — —— . — — 


The Best in Radio Equipment 


x 


J 


4 
* 


- > — 
„„ „„ oss 
— „„ „„ eee 


Tagle leutrodyne 


Balanced/ 
RADIO RECEIVER 


Fine balance of tube capacities— 
perfect as the balance of the ex- 
perienced structural iron worker. 
Quality, the sum total of infinite 
skill and years of experience. Until 


E Fine bata ERE the EAGLE leads! 


Licensed by by Independent Radio others can successfully duplicate 
ee aso Geo. the exceptional skill in balancing 

dated March 27th, 1923, fand i i 
3 and testing of each receiver, there 
can be no real rival of the EAGLE. 


A product of “quality” rather than 
quantity production. Stations lo- 
cated instantly by turning dials 
always to the same points. 


Easy to operate as a phonograph 


Unreservedly guaranteed. 


Write for Literature 


18 Boyden Place 
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More energy will reach your phones 


when you stop thé-little energy leaks 


9 
il 


— 


TE major units of your equipment — the transformers, 
tuning units, tubes and batteries - can function at their best, 
only when your smaller parts also deliver Leak - Proof service. 


F =i ye 
{ = \ 
— f 


"T to get! 
| 


il 


Probably nowhere else can 
you accomplish so much 
for $1.50, as by investing it 


in the even, step-less, super- 


A 


critical grid control of the 
new MARCO variable grid 
leak 

PLUGS - 


JACKS - RHEOSTATS - 


＋½ HOURS 


ON THE AIR 
With Two Tubes 


Hili 


At all 
AA good 
= GF dea lers 


UNCLE SAM tune COIL 
Does the Trick 


This is a calibration of a set submitted to a com- 
mittee of engineers in Philadelphia. Remember, the 
same stations will be heard at the same points on 
the condenser night after night. Ask your dealer 
or send us self addressed stamped envelope for 
wiring diagram and panel layout of this set. 


UNCLE SAM ELECTRIC CO. 


Plainfield, New Jersey 


accessories drain energy away, your larger instruments fail 


m MA If sockets and grid leaks, jacks and plugs, switches and other 
111 
| | | to deliver to your phones, the volume and distance you ought 


Make your expensive instruments give full value! Selectsmallac- | 
cessories whose design and quality insures “leak-proof” service! 
Specify “MAR-CO” when you buy small parts— you'll save 
energy right from the start, and you'll save money in the 
ong run. 


RADIO 
SOCKETS . 


When you can’t quite tell 
whether you've got it or 
not, then the new MARCO 
super-vernier condenser 
lends the added sharpness 
that gets the exceptional 
station! $1.25 


CO 


SWITCHES - NEUTRALIZING CONDENSERS 


The New Portable 


Voceleste 


(VOICE FROM THE SKY) 


Wherever you go; touring, 
yachting, camping, take all 
the delights of high class radio 
with you. The New Portable 
Voceleste is a self- 
contained, 6-tube set 
with internal bat- 
teries and folding 
loop, completely 
housed in beautiful 
black grained lug- 
gage case, 10 by 
14 by 18 inches 
and weighing 
only 30 pounds 
with batteries. 
A set of great range, 
splendid tone and 


remarkable select- 
ive qualities. 
Voceleste rotating 
loop, mounted on 
bracket, folds instantly and 
stows in case. Sweet toned 


loud speaker is part of set. 

Get in touch with the nearest 
Voceleste Dealer or write direct to 
manufacturers. Sets selling on sight 
and some profitable Dealer territories 
are still open. Manufactured by 


The Radio Products Mfg. Co. 
Cleveland, Ohio 
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TRADE MARK 


RADIO-REPRODUCTION 
LOUD SPEAKER 


The Musician of the Air 


Presidential Conventions 


The Republican Convention, Cleveland, June 10 
The Democratic Convention, New York, June 24 


A Message 
to the Public! 


HE very next best thing to being actually 

present at these two events, of national and 
international importance, is to hear their ATLAS 
Re-PRODUCTION. Bring these momentous pro- 
ceedings and orations right into your home in all 
their original naturalness for the entertainment 
and instruction of your family and friends. Get 
all of these speeches, every word clearly inflected, 
in the full, undistorted tones of the speaker. Just 
as realistic as though you were actually there. Buy 


your Atlas NOW! 


Booklet “B”? Upon Request | 


e ola; 00 


Multiple Electric Products Colne. 


Makers of Mono—TIME-LAG FUSES—Miultiple 
2 ORANGE STREET =: NEWARK, N. J. 
I — District Offices in ———_—“—_ 
BOSTON, MASS. PHILADELPHIA, PA BALTIMORE, MD. 


PITTSBURGH, PA. DETROIT, MICH. CHICAGO, ILL. ST. LOUIS, MO. 
DENVER, COLO. SAN FRANCISCO, CAL. 


Sole Canadian Distributors, Marconi Wireless Telegraph Co. of Canada Ltd., Montreal, Canada 
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DX-10-POINT 


gives a greater collective surface to 
hi frequency radio currents. 
The result is extreme sensitiveness 


This Radio Battery Has 


“Over Twice The Life“ PER de set from the simplest Crystal to 
HUNDRED Use this antenna wire and enjoy 


THE Burgess Radio “A” is exclusively 
a “radio battery, designed especially 
for service on the “A” orfilament circuit 
of dry cell vacuum tubes. 


In Radio service it has over twice the 
life of the ordinary No. 6 ignition battery 
. . costs approximately the same. has 
a rapid recovery to high voltage after 
short periods of rest... practically no 
voltage is lost when not in use. 


Replace your worn out “A” battery 
with a Burgess. Compare the service in 
your own set under any and all condi- 
tions. Then let your experience guide you 
in your future purchase of Radio ‘A,’ ‘B’ 
and ‘C,’ batteries; there’s a Burgess Bat- 
tery for every radio purpose. 


ee ANY RADIO ENGINEER “Y 


BURGESS 


RADIO BATTERIES | 
BURGESS BATTERY COMPANY 


Engineers - DRY BATTERIES - Manufacturers 
FLASHLIGHT - RADIO - IGNITION - TELEPHONE 
General SalesOffice: Harris Trust Bldg.,Chicago 
Laboratories and Works: Madison, W 


| 
„ ) 
= | 
| 


nearest dealer. 


J 


THE NEW 


Metalectric 
Soldering Iron 


) Operates on anv electric current 


with the simplicity, ease and cf- 
ciency of a writing instrument. 


An indestructible all- metal 
quality product with a worth-while 
guarantee. Endorsed by the 
Tribune Institute. 

Accepted as the logical solu- 
tion to radio soldering prob- 
lems. 


the full possibilities of your set. 
FEET Sold in coils 100 feet, 200 feet and 
s 500 feet. Order direct or from your 
— l 


Ample Heat 
Interchangeable Tips 
Handle always cool 
Ý Descriptive circular on request | 


Purchase of your dealer or direct 
and pay postman 


POST ELECTRIC CO., Mfrs. 
Inst. Div., 30 E. 42nd St. | 
NEW YORK | 
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The most important advance 
in ard aue ke e en of e 


Ae ana proving range $ 


Bria Push-Pull transformers 
handle output of fiv 
power tubes, usi 
as 350 volts on 

out distortion. Pair 31 


Exclusive, double, tilting 
eprings of Erla Sockets 
give clean. vpne ee 


essential to 
tubes. Lee 65c FEF 7 é 


The Best in Radio Equibment 


Three tubes, duo- 
reflexed as shown 
at the right, are 


Sully equal to five}, 


tubes in conven- 


bf 


Po stages of amplification with only three 
tubes—this is the secret of the amazing 
coast-to-coast loud speaker range of the Erla 
three-tube Duo-Reflex circuit, surpassing all 
but the most elaborate hook-ups in volume. 


Erla Duo-Reflex action (patent applied for) 
enables vacuum tubes to do triple duty, as 
simultaneous amplifiers of received radio, re- 
flexed radio and reflexed audio currents, multi- 
plying efficiency while reducing cost. 


Indispensable to the practical application of 
this principle, and the foundation of its suc- 
cess, are Erla synchronizing transformers. 


Accurately superimposing (1) received and 
reflexed radio, and 2) rectified radio and re- 
flexed audio currents, in their coincident pas- 
sage through amplifying tubes, they eliminate 
all trace of distortion. Only those who have 
actually heard Erla performance can realize 
the vast improvement in tone quality resulting. 


Other Duo-Reflex advantages, for example, the 
fool-proof tuning control, giving an accurate 
log of stations together ‘with freedom from 
radiation, have equally scientific origin. 

Erla Selectoformer, tested capacity condensers, 
and fixed crystal rectifier spell outstanding ad- 
vancement in their respective fields. 

For complete Erla circuits, ask your dealer for 
Bulletin No. 20; or write, giving his name. 


ee Research Laboratories 
2500 Cottage Grove Ave., Chicago 


ERLA 


tional seguence. 


Why Use Five Tubes 


o Do the Work of Three? 


Unduplicated sensitiven . 
ranges cana volume, from 

00 meters, ere assured 
roves em em loyment of Erla 


reflex transformers. List $5 


Even three stages fail to 
impair the distortionless 
performance of Exla audio 
transformers, an achieve- 


ment nt unduplicated. List $5 


elis improved 100% 

by Erla d bezels, finished in 
bright n nickel or dull rename, 
elescoping rim to fit 

to M thick material. 20c 
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STANDARD. 


All over the country, with every type of set, antennae and location the 


Control-o-meter has given immediate 
results and lasting satisfaction. 


Your dealer has, or can get, an indi- 
vidually calibrated Control-o-meter 
for you, or, if you prefer, we will ship 
direct, postpaid on receipt of price— 
$12.50. 


MaLONE-LENMNMON Propucts 


Made by STEPHENSON LABORATORIES 


342 MADISON AVENUE 
NEW YORK CITY 


The STANDARD Way 
to Rid Your Receiver 
of Interference 


Only because the Malone-Lemmon Control- 
o-meter actually eliminates interference from 
conflicting broadcasting stations has it earned its present position as 


Matone-LEMMON 


CONTROL-O-METER 


Ziv 
JEFF ERSON ar 


Super - Sensitive 
Amplifying 
TRANSRORMERS 


SL LY —äß. 


Mail this coupon and 
get your copy of our 
latest bulletin, Putting 
Quality into Radio.” 


JEFFERSON ELECTRIC MFG. CO 
427 So Green St., Chicago, III 
Send me Bulletin No. 570, Putting Quality into Radio.” 
Name amy n eee e t we) 66 e eee s ba es aa Dibad arit a y 
, . ord Tp T AA S oes Qawae ee 


STATEMENT OF pone OWNERSHIP MANAGEMENT 
CIRCULATION, REQUIRED BY T ACT OF 
CONGRESS OF N 24, 1912, OF POPULAR RADIO 
Published monthly at New York, N. V., for April 1, 1924. 


STATE OF NEW YORK 88. 
COUNTY OF NEW YORK 


Before me, a Notary in and for the State 
personally appeared ugios H. Cooke, 
sworn according to law, deposes and says that he is the = 
Manager of POPULAR Rapid, and that the following is, to the best 
of his knowledge and belief, a true statement of the ownership, 
management, eo of the aforesaid publication for the date shown 
in the above caption, uired by the Act of August 282 1912. 
embodied in section 443, Postal Laws and Regulations, to 1. 


That the names and addresses of the —— editor, "managing 
editor, and business managers are: blisher, POPULAR RAD, 
Inc., 627 West 43rd Street, New To Editor, Kendall 


627 West 43rd Street, New York: 
Campbell, 627 West 43rd Street, New ork: Business Manager. 
Douglas H. Cooke, 627 West 43rd Street, New York. 2. — the 


owner is: POPULAR Rapro, Inc., whose stoc New 
Fiction Publishi Corporation, 627 West 43rd New York 
City, whose stockholders are: 558 H. Cooke, West 43rd 
Street, New York City; George d’Utassy, 465 East 57th Street, 
New York City, vena W. Bates, 46 Street, New Haven, 
Conn.; Wiley Blair, 4607 Ross Aveng; las, Texas: Harold B. 
Emerson, 9 East 40th Street, New York Ce: William Green, 
— West 43rd 8 Ney York C City; nt. Bt. Pel Be <5 . 
treet, New Yor ty; Le Ro 

I. Smith, 120 Broadway, New Yok Gi r Samuel 


Falk and Frank C. Fisher, Trustees in 

Finance Corporation, 9 East 40th Street, New — . 

Corporation with the following as Trustees in aissalution ot 

Fisk & Sons (1921) now 9 zonn J. W 

Street, New York City: Harvey 

City; Wilfred Jessup, Connersv eh Inds Ls Henry W. 

34 Pine Street, New York City; Joseph M. She 

Street, New York City. 

gagees, and other security holders pW ay, or r= 

or more of total amount of bonds, moe, a 

are: None. 4. That the two 

names of the owners, stockholders, and BoA 

contain not only g ie a 5 and 

they appear upon t ooks o company but — 

where the stockholder or security holder a upon the 

of the company as trustee or in any 

name of the person or corporation for whom such trustee is: 

is given; also that the two paragraphs phs contain | 

embracing amant's full Knowle lief as to the 

stances and conditions under whi 

ers who do not appear upon the books of the eg ey 

hold stock and securities In a capacity ay than th pt 

owner: and this affant has no reason to belleve 

son, association, or corporation has interest: di 

in the said stock, bonds, or other securities g 

(Signed) DovaLas H. COOKE, 
Sworn to and subscribed before me this th dee 1 1924. 
SEAL A sot 180. COONEY, = 
My commission expires Mart 1926 


New 4 
3 eS 


Please refer to POPULAR RADIO when answering advertisements. 


The Best in Radio Equipment 63 


Earn 5 t0°202a Day 


in RADIO 


You can! Hundreds of ambitious men are already 
earning thousands of dollars in this wonderful new 
industry—many working only in their spare time. 
Mail coupon below for Free Book which describes 
fully the amazing money making opportunities in 
Radio and tells how YOU can earn from $5,000 to 


over $10,000 a year! 


HE astounding growth of Radio has created thousands of 

big money opportunities. Millions of dollars were spent 

during the past year on Radio—and thousands of youns 
men are needed right now to meet the ever increasing deman 
of work. Never before have there existed so many and such 
icy aca opportunities for making money in this wonderful 
new field. 

Men are needed to build, sell and install Radio sets—to 
design, test, repair—-as radio engineers and executives—as 
operators at land stations and on ships traveling the world 
over—as operators at the hundreds of broadcasting stations. 
And tazse are just a few of the wonderful opportunities. 


Easy to Learn Radio 
at Home in Spare Time 


No matter if you know nothing about Radio now, you 
can quickly become a radio expert, by our marvelcus new 
method of practical instruction—instruction whicn includes 
all the material for building the latest up-to-date radio 
apparatus. 

res of young men who have taken our course are 
already earning from $75 to $200 a week. Merie Wetzel of 


Chicago Heights, Ill., advanced from lineman to Radio 
Engineer, increasing his salary 100% even while taking our 
course! Emmett elch, nght after finishing his training 


started earning $300 a month and expenses. Another 
graduate is now an operator of a broadcasting station PWX 
of Havana, Cuba, and earns $250 a month. Still another 
graduate. only 16 years old is averaging 870 a week in a 
radio store. 


Wonderful Opportunities 


Hardly a week goes by without our receiving urgent calls 
for our graduates. ‘‘We need the services of a competent 
Radio Engineer — We want men with executive ability in 
addition to radio knowledge to become our local managers 
We require the services of s--veral resident demonstrators ’"— 
these are just a few small indications of the great variety 
of Cp portunities open to our graduates. 

‘ake 5 of our practical training and the unusual 
conditions in Radio to step into a big paying position in 
this wonderful new field. Radio offers you more money than 
you probably ever dreamed possible fascinating easy work 


1000 Mile Radio Set 


— 


In order to complete your 
ctical instruction at 
ome, learning by actual 
experience, this splendid re- 
generative receiving set is 
now included in addition to 
material for building the 
latest up-to-date receiving 
sets without the slightest 
additional cost. 
Fresco Reg. Licence Armetrong U. S. Patent No. 1113149 


a chance to travel and see the world if you care to or to take 
any one of the many radio positions all around you at home. 
And Radio offers you a glorious future! 


Send for FREE BOOK 


Learn more about this tremendous new field and its 
remarkable opportunities. Learn how you can quickly 
become a radio expert and make big money in Radio. Find 
out what remarkable successes our graduates have had—even 
a few weeks after their training finished. 


We have just prepared a new 
32-pagt booklet which gives a 
thorough outline of the field of 
Radio—and describes our amaz- 
ing practical training in detail. 
This Free Book. Rich Rewards 
in Radio,” will be sent to you 
without the slightest obligation. 
Mail coupon for it now 


National Radio Institute 
Dept. 32FA Washington, D. C. 


NATIONAL RADIO INSTITUTE 


Secure practical Radio Experts among 
our graduates. Write us today. 


l Dept. 32FA, Washington, D. C. 

B Please send me without the slightest obligation your Free 
| Book, Rich Rewards in Radio“ and full details of your special 
Free Employment Service. Please write plainly. 

CE i ⁰⅛˙r»᷑ s ea eke Age 
1 Al,, eh SARS ees Occupation 
FCC 77 ase erat oes 
a 

| 


Radio Firms 
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NOTHING IS WORTH WHILE 
UNLESS IT is 


“RELIABLE 


Tune In On 
The Station You Want 
With Dependable Results 


Are you master of your radio set or do you 
simply trust to luck in getting distant stations? 


Guarantee 


Money back 
any time with- 
in ten days 
if dissatisfied. 
We further 
guarantee to 
the publica- 
tion carrying 
this advertise- 


You can get both distance and volume with 


RELIABLE SIG“ 


n e e yar irae SA 


2 of ess Transformers to select \ 
2 to and 4 to 1 ran 8 at. e 


6 t i F 4.95 
Rad dio type a fr m 150 to 750 meter ranges 2. 

As an added factor of refined radio 
receiving use Reliable Neutralizing 
Condensers, only i . 75e 


ment that 
each and ev- 
ery speaker 


THE AcousTICAL IBEL-CANTO) will e sold The RELIABLE 
on the above PARTS 
terms and the MFG. CO. 

BELCANTO] MARK instrument 2819 Prospect Ave. 
Cleveland, 0. 


will be exactly 
as offered in 
this issue. 


EUD SPEAKER 


This 
Pr ice e 
Delivered . 
Free to 


your Door 


You cannot 


buy the „Madera Clearspeaker 
BEL-CANTO Stands Lots of Punishment 
through any No, 804 
dealer only 


direct from us, the manufacturers. We save you 
these three profits—Distributor, Jobber and Dealer 


7 Points of BEL-CANTO Superiority 


1. Fiber Horn, Crystalline finish. 

2. Our own adjustable unit. 

3. Heavy metal base, eliminating top heaviness. —— 
4. All other metal parts heavy cast Aluminum highly pol- : - 


5. Height 22", Bell 10’. 
6. Guaranteed one year against mechanical defects of 


7. No ert extra battery required, just plug in on the phone 
circuit. 


AMERICAN Kr ae co. 
351 W. Austin Ave., Chicago, III. 


ac b u ur check, 
JJ O00 Propald to anyioat ot 
U. . and Possessions. 
SENT FR RADIO LOGGING 
CHART—GET ONE . i Charge Your Battery 


For A Nickel 


‘|S z The Gold Seal Homcharger 
2 — charges Radio sand Auto Batteries at 
e ue home overnight for a nickel. Your 


dealer has it. Write for FREE book- 


BENSEL-BONIS CO., INC., Gen. Office and Factery 1 bees and list of broadcasting stations. 
417-419-421 E. 34th St., New York City 2 The Automatic Electrical Deviess Ce. 
Tel. Vanderbilt 8959 138 West Third St., Cinelaneti, Obte 
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Add Miles and Smiles with 
Branston Standard Radio 
Parts. 
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Branston Kit 
No. R-99 


$36.50 


In the Summertime— You Need 


the Best Receiver You Can Build 


Branston Honeycomb Coils 
and Geared Back and Front 
Panel Mountings. Best for 
Selective Tuning. 


All sizes; mounted or un- 
mounted. Note sturdy, sub- 
stantial, permanent construc- 
tion and beautiful finish. Genu- 
ine Bakelite used throughout. 
Licensed under De Forest 
patents. 


Send 2c stamp for New Honey- 
comb Coil Hookups. 


Compiled by experts and in- 
cludes five g Honeycomb 
Coi! “Hookups” and complete 
catalog of famous Branston 
Radio Apparatus. 


Build a Super Heterodyne Receiver that will bring in 
whatever you want in the Summertime, when adverse 
atmospheric conditions demand the best instrument 
you can get. (And remember, when next Winter’s 
big radio programs come in, you will have the best 
possible receiver to get them.) 


Branston Kit No. R-99 contains 1 Oscillator Coupler, complete with 
mounting brackets, bank wound inductance and adjustable coupling 
coil with locking device; 3 Intermediate Radio Frequency Trans- 
formers. Very sharply tuned and completely shielded; 1 Special 
Transfer Coupler for est or last stage of Intermediate Frequency; 
and 1 Specially designed Antenna Coupler so that either loop or 
antenna can be used. This apparatus bas been specially designed 
for Super Heterodyne, Ultradyne, and similar circuits. It has been 
rigorously tested and proved better than any heretofore obtainable. 


“Super Heterodyne 
Construction” 


Our Book (one dollar) explains operation of Super Hetero- 
dyne receivers, gives circuit diagram and full size panel 
layout. It contains complete directions for building a Super 
Heterodyne Receiver that will be extremely selective, free 
from interference, and in fact, better than any other radio- 
receiving method. The amateur, with this book, can 
easily build a superior receiving instrument. 


CHAS. A. BRANSTON, Inc.. 
811 Main Street 22 22 2 Buffalo, N. Y. 


In Caneda — Chas. A. Branston, Ltd., Toronto 
Branch Office: London, Eng. 


Manufacturers of Branston Violet Ray High Frequency Generators 


Please refer to POPULAR RADIO when answering advertisements. 
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Atwater-Kent and BAKELITE 


TRADE MARK REG. U. S. PAT. OFF. 


The enthusiastic commendation accorded At- Its great mechanical strength, permanent 
water-Kent Radio Broadcast Receivers is due, not beauty of finish and color enhance me value of any 
alone to the fine workmanship which they exem- Radio Equipment in which it is 
el. but to the simplified operation made possi- The permanence of all the ties of Bake- 

le through the use of molded Bakelite. lite have caused leading Radio Manufacturers to 
adopt The Material of a Thousand Uses, as 

The excellent electric properties of Bakelite pro- standard insulation for the manufacture of parts 


vide complete insulation which remains unim- and complete units. 
paired Une er all atmospheric or climatic conditions, Write for a copy of our Radio Booklet K. 
Send for our Radio Map 


Enclose 10c and let us send you the Bakelite radio map. It 
lists the call letters, wave length and location of every broad- 
casting station in the world. Address Map Department. 


BAKELITE CORPORATION 


247 Park Avenue, New York, N. . 
Chicago Office: 636 West 22d Street 


BAKELITE 
Condensite 


are the registered 
Trade Marks for the 
Phenol Resin Products 
manufactured under 
patents owned by 


BAKELITE 
CORPORATION 


Simplifies wiring 
Eliminates 
hand rheostats 


RADIALL COMPANY A 
320 W. 2 St, NY. 4 
fa 


PORTABLE 
RECTIFIER 


‘‘The 
Battery 
Charger 
Without 
a 
Weakness” 


MON 


The World's Standard Load Speaker 


The Copper Giant “A” Battery 
For UV199 and WD11 tubes 


FIVE TIMES THE LIFE OF A DRY CELL 
No deterioration when idle 


At your dealer’s or postpaid for $1.35 each. 

i's J Renewals 50 cents each. Write for circular 

i ms THE COPPER GIANT BATTERY CO., Landsdowne, Pa. 
Please refer to PopULAR RADIO when answering advertisements. 


N old stand-by made according to latest radio improve- 
nts 45 amp. maximum charging rate Number 
` 1 

1 — O * 189871 y < nd 


NK, | $16.00 
STERLING MFG. COMPANY West of Rocky 


2843 Prospect Ave., Cleveland, O. Mountains $17.00 
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—for unrivaled summer reception 
The Dubilier Duratran and a Loop 


Less static is picked up with the indoor 
loop, especially the directional loop, than 
with an antenna. 


Combine the indoor loopwith the Dubilier 
Duratran radio-frequency transformer, and 
you make DX summer reception perfect. 


The Duratran amplifies powerfully and 
uniformly over the entire band of broad- 
casting wave lengths. The Duratran 
dampens the longer static waves and am- 
plifies the waves sent from the broadcasting 
station. Broadcast music and speech pre- 


dominate over static. 
Free Blueprints of i 
R. F. Hook-ups The indoor-loop and one or two stages of 


Ask your dealer for free Duratran radio-frequency amplification— 
blueprints of Duratran ° ° 7 

hook-ups. If he has none the combination can’t be beaten for summer 
write for them to us and 


give us his name. reception. 


Dubilier Condenser and Radio 


Corporation 
40-50 West 4th St., New York 


Please refer to POPULAR RADIO when answering advertisements. 
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UTOMATIC 
PLUGS allow you to 
Connect and disconnect cord 
tips automatically and instantly by 

a simple pressure of your fingers. 
No fussing. No trouble. Most ingenious 
and satisfactory single plug yet devised. 
All bakelite body. All metal parts heavily 
nickel-plated. Takes all tips. Price 80c. 


2-Way Plug 


standard jacks. 


Price only 60c. 


Price 60c 


heen 
3 


Worip BATTERY 
SENAS Vor STUY 


Famous Guaranteed Quality and Service— 
Backed by Years of Successful Manufacture and 
Thousands of Satisfied Users. 

Prices That Save and Satisfy 
Auto Batteries Radic Batteries 

©-Vok 11 Plate, $12.25 Feen 60 Amps. 8.8. 

6. von 13 Piate, 14.28 8-6 188 Kn. 1 2.2 
12-Vett 7 pute, 17.00 §:VoR 120 Amos. 125 85 


gerisi 2-Volt Storage Battery ia W.D.11 and 12 tubes. 

run 200 hours on one charge. Rechargeable. $5.00. 
Special 4-Volt Storage anter for U.V.199 tubes. Same 

features as 2 Volt. $8.00 


Shipment express C. O. D “subject to examination. 6% 
Discount for cash in full with order. 
2-Yr. Guarantee Bond in Writing 
With Each World Storage Battery 
proves satisfactory World performance. Mail this ad 
with your name and address and we will 118 battery day 
order is received: and give you a 45- Volt Battery and 
Hydrometer Free with eac battery 
World Battery Company FREE 
Dept. 3. 1219 S. Wabash Ave. 


purchased. Write today. 
CHICAGO, ILL. poi y OATTERY 


HY DROMETE R 


RADIO PRODUCTS 


Cico 2-Way Plugs— so constructed 
that loud speaker and headphones 
can be connected simultaneously or 
individually as you wish. 
Take all types of 
tips, forked, straight and plain wire. BOX and ‘unqueliiedly ruar- 


Consolidated Instrument Co. of America, Inc., 41 East 42nd St., New York 


BAKELITE JACKS 
Moulded completely irom 
bakelite. Neat binding posts 

for connections. No soldering nec- 

essary. Special phosphor bronzesprings. 
Sterling silver contact points. Small and 
compact. Mechanically and electrically per- 
fect in every detail. The best jack on the 
market for your set. Exceptional value. 


. 30-Single circuit o 

- 31-Single circuit e 
No. 32-Double circuit ` 
33-A” Batte-y Switch . 


Fit all 


Every CICO PRODUCT is 
ed in a distinctive GREEN 


anteed against all defects. 


The Ultimate in Rade 


den 
I } 7 ; : 
Make $100 Weekly In Spare 
Sell what the public lineal cad 
ceiving sets. o sales weekly s ray 
big investment, no canvassing. ; 
made $955 in one month. Re Sharpe a wee 
once. This plan is sweeping e country —write $ 
before your county is gone. 


< 
OZARKA, 855 Washington Blvd, CHICHA 


AINAR 


Tube ibe Sookote—Industanos —— 
Variable Gc y piain aad Ya 
nier—V. Grid $ 

Booklet free! nier Aa ariablo Grid 3 — 


WALNART ELECTRIC MFG, C 


— ~ 


D 


Arlable arid 2.25 
At dealers, è Giles 


1 — 


Durham & Co. 193 
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as if you were right there 


N° MATTER how fine a receiving set you have 


the user co wear Murdocks for hours without dis- 


—it is no better than the headphones you comfort. The head-band is of new design, flat 
use. Connect a pair of Murdocks to your receiver and yielding, and will not bind the head. Ear caps 


—and tune-in on local or distant 
stations. It’s the real thing. Voices 
and music come in mellow and 
true — clearly and with wonderful 
volume. Just as if you were in the 
same room. 


Murdock Radio Phones represent 
the highest acoustical efficiency. 
Particular attention is given to the 
proper seating and clamping of the 
diaphragms. This prevents distor- 
tion. The sensitive diaphragms 
translate radio signals into the 
natural sounds of voice and music. 


Their extremely light weight enables 


Built, not assembled 


Murdocks are made in a single 
unit, of su or moulded in- 
Roa 


h part is fitted 
by one process into its proper 
place. ey are moulded to- 
gether — g firmness, 
strength and durability. And 
they can’t get out of adjust- 
ment 


sulation. 


are especially designed to exclude 
outside noises. There are no screws 
on the head-band or adjusting rods. 


Murdock Radio Phones are the 
result of 20 years of research and 
effort to make a high grade head 
phone that sells at a moderate price. 
Over 1,000,000 Murdocks are in use 
today. Quantity production has 
enabled us to standardize our 
quality and price — so that when 
you buy a Murdock you are sure 
of getting the best possible ’phone 
value. Buy a Murdock today and test 
it out. They are fully guaranteed. 


Murdock ’Phones and Plugs at your nearest dealer 
WM. J. MURDOCK COMPANY 374 Washington Avenue, Chelaea, Mass. 
Branch Offices: Chicago and San Francisco 


n | 
l i 
| I | 
tion, your free booklet, The Ears of Radio,” | 
| which explains the importance of radio phones to 
| efficient radio reception. 7 
i 
l | 
i 
I 


Standard since 1904 


Name 


rm = —MAIL COUPON FOR FREE BOOKLET— ay 


Wm. J. Murdock Co. 
374 Washington Ave., Chelsea, Mass. 
Gentlemen: Please send me, without obliga- 


—— ee eee eee * 33 
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Michigan De- 


MICHIGAN =a: 


far-off stations 


Just the set to take on speaker. Not 
excelled by sets 
; x i rice. Model 

»z touring trip. Space in pr T 


be 
Ya z 
AS back for batteries, 


<N everything self con- $ 
IN. ay tained. 
4 vif * n 
`~ Slip one in the car 
2y eS A — Slip t 
| i 


i and take it with you 
y \ 


A this summer. 
reo- 


ni Al KIR e: > 


— — — 


CTS 
ƏN 
AY. 


149 letter 
pending 807. 
388. 


DISTANCE — VOLUME — SELECTIVITY 


Watch for our special announcement in July issue Write for illustrated folder 


MICHIGAN RADIO CORPORATION, 34 Ottawa St., Grand Rapids, Michigan 


FREE TO READERS 


Many Poputar Rapio readers have 
asked how they might secure a copy 


Service | Went of “How to Build Your Radio Re- 
ceiver,” described on page 80 of the 
7 advertising section. Readers who are 


ae not subscribers should take advantage 

Use HOMMEL of the present offer and secure it free 
with an annual subscription at the 

regular rate of $3.00. Subscribers 

S ERVICE whose term expires during 1924 should 

place a twelve months’ renewal at this 

lo build uo time and secure the Handbook free. 
our But until July 1, 1924, we will 

| g send anyone a free copy of the Hand- 
business book who forwards $6.00 in payment 


By aligning yourself with the Hommel Organi- for two new annual subscriptions for 


zation you have access to ample stocks of the PopULAR RADIO with Hand book free. 
leading lines of radio equipment at all times, and Each new subscriber receives How 
5 . customers 55 latipes to Build Your Radio Receiver” with 
Serpe CS VEE ME YONE 8 his annual subscription and you get a 
Write for Hommel’s Illustrated copy free for sending these two orders. 
Encyclopedia *246. P Dept. 611 
LUDWIG HOMMEL & COMPANY POPULAR RADIO 
WHOLESALE JOBBERS EXCLUSIVELY 627 West 43d St. New York City 
530 Fernando Street 


PITTSBURGH, PENNA. 


— 
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aynes-Griffin 


RADIO SERVICE, Inc. 41 West 43rd St., N. Y. City 


The Simplified 
Super-Heterodyne 


T* September, October, November and December, Pop- 
ular Radio, Laurence M. Cockaday, Technical Editor, de- 
scribes the ion and operation of the new, simplified 
super-heterodyne. 

These articles give the average experimenter his first oppor- 
tunity to realize all the wonderful advantages of the super- 
heterodyne—‘“‘The Rolls-Royce of Radio’’—‘“‘The Master DX 
Receiver. In selectivity and long-distance range the super- 
heterodyne far surpasses anything known today. In quality 


* 


A. J. HAYNES of reproduction it reigns supreme. 
Designer of the Haynes Set, The experiments and research of A. J. Haynes have led to 
a special poris for the the development of this simplified design consisting of the 


Haynes Set, a Separate Oscillator, and an Intermediate Radio 
Frequency Amplifier. In addition, a two-stage audio am- 
plifier may be used, if desired. 

Experimenters who have built the famous Haynes Set need 
make no changes in their original assembly. They have 
simply to add the other two or three units. 


Converted to a Loop Receiver 
In the June 1924 Popular Radio, A. J. Haynes tells how to 


amplifica 
limited wave length range. convert the simplified Super-Heterodyne to a loop receiver, 
the best me te g 5 This can be done at small cost, with few changes in the 
heterodyne. original design. 
pua. Send for FREE LEAFLETS and 
Coupler Price List of Parts 
$3. 50 e Leaflets describing the simplified super-heterodyne, in- 
cluding complete data for converting it to a loop receiver, 
Specially designed by Mr. mailed anywhere upon receipt of 4c in stamps to cover cost of 
Bayoe tor e ein the süper beter- mailing. 
3 of this best-of-oll 2 1 85 Price list of parts also included. 


u SR em oe eH 


Three-Unit Simplified Super-Heterodyne 


HAYNES-GRIFFIN RADIO SERVICE, Inc. 41 WEST 43rd STREET 


Mail Order Dept., 145 West 45th St., New York City 
New York’s Largest Radio Store 


Please refer to POPULAR RADIO when answering advertisements. 


The Best in Radio Equipment 


ANOTHER CLEARTONE ACHIEVEMENT 
The Approved 


SUPER CLEAR-O-DYNE 


Model 80 


$120. 


Console 
Model 82 


$190. 


The new &tube Goldcrest Super Clear-O-Dyne model 80 
is the latest achievement of Cleartone engineers, and the 
last word in Radid reception. 5-tubes give long range 
reception, selectivity, loud speaker volume and perfect 
control, as the new Super Clear-O-Dyne can be neutral- 
ised by anyone in a moment to suit any Antenna con- 


ditions. 
The Model 80 logs accurately and operata on all types of 


tubes. The beautifully etched gold finish panelis and the 
distinctive solid mahogany cabinets combine to give you 


The Cleartone Radio Company, 


—5 Tubes 
—Selective 


—Long Range 
—Logable 
—Volume 


DEALERS AND JOBBERS. Here is your opportunity. 
We have an interesting proposition for you, which is s 
real business builder. A line to us will bring complete 
information. DO IT NOW! i 


Clear-O-Dyne Model 70 . 
Clear-O-Dyne Model 71. 
Clear-O-Dyne Model 72 


fc Cincinnati, Ohio 


Blueprints Free—Take Your Choice 


Improved Cockaday 4-Circuit Tuner 
Non-regenerative Tuned Radio-frequency Receiver 
Audio- frequency Distortionless Amplifier 


We have prepared sets of Blueprints for the “Improved” 
Cockaday 4Circuit Tuner, the Non-regenerative Tuned 

dio-frequency Receiver and an Audio-frequency Amplifier. 
Each set consists of three Blueprints: 


a Panel Pattern (actual aize) 

b Instrument Layout (actual size) 

c Picture Diagram (all parts actual size) 
showing all wiring connections 


The “Improved” Cockaday 4-Circuit Tuner described in the 
January issue of Porul Ax Rapio, needs no special description 
or recommendation. Automatic tuning, practically unlimited 
distance range, maximum volume of sound and excellent re- 
production without interference are outstanding features to 
which thousands of satisfied builders will attest. 

The Non-regenerative Tuned Radio-frequency Receiver 
described in the April issue utilizes a circuit embodying the 
Neutrodyne principle. And the enthusiastic letters indicate 
that its claims for ease of control, distance range and clarity of 
reception are justified. 


An Audio-frequency Amplifier that does not distort was 
described in the y issue. 

Any of these sets of Blueprints will be mailed promptly, ab- 
solutely free of charge, if you will send us one annual subscrip- 
tion for Porul Ax RADIO, accompanied by a remittance of $3, 
the regular subscription price. e subscription may be new 
or renewal; your own or a friend’s—and for a limited 
time will include FREE a copy of “How to Build your 
Radio Receiver” described on page 80. 

Two sets of Blueprints for 2 annual subscriptions with re 
mittance of $6; all three sets of Blueprints for 3 annual sab- 
scriptions and remittance of $9. 

ou know how helpful, interesting and practical POPULAR 
RADIO is. You fully appreciate that at $3.00 a year it is a 
real bargain. Consequently you should find it easy to con- 
vince one, two or three friends of the unusual value offered 
when “How to Build Your Radio Receiver” is included free 
with their twelve month order at the regular price of the 
magazine alone. So get busy today and see if you can't 
mail the coupon for your Blueprints tomorrow. 


POPULAR RADIO, 627 West 43d St., New York City, Dept. 63 


Enclosed is my remittance of 


„55 covering annual Name ee 

aba eats ſor . Rabio 

(additional names on sheet at- 

tached). Address 2 2 2 6 6 „ „0 
Send me the set of 3 Blueprints 

checked. City reor i 


eeoeeeretreeceneneeseseaerernvreseeseoenueveneseeneves eo „„ „„ „„ „% „%% „„ „„ 6% „„ „66 


O “Improved” Cockaday Circuit Tuner, O Non- regenerative Tuned Radio- frequency Receiver, O Audio frequency Amplifier. 
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The Phones with the New Idea 


& K Head Sets mark a new era in radio repro- 

duction—an era of clearness and naturalness. 
Designed especially for the reception of musical tones, 
they record the entire range of the human voice and 
of musical instruments with extreme clearness and 
freedom from distortion. This is due to mechanical 
design different from that of any head set produced in 
America. The extremely careful quality of workmanship 
used is almost impossible to obtain in this country. 


Sold on a comparison basis 
If, when you use N & K Phones on your own radio set, 


Imported 


you do not find that they reproduce all the tones more clearly : 
and naturally than any set you ever used before, and if they do 
not fit more comfortably, the store where you bought them will 


refund your money, promptly and cheerfully. We protect 


dealers and replace any returned phones. 
DEALERS: N & K 


N & K Head Set, Model D, 4000 ohms, has extra Phones provide the 
large diaphragms and ear caps, insuring better high spot in the radio 
reproduction, better comfort and the exclusion stocks of dealers all 
of outside sounds. Sanitary, leather- covered head over America. Backed 
bands. Six feet of stout cord. Re tail price 38. 50. by advertising and 
Write for The Phones the Fans Are Talling strong sales co- 
About, interesting new descriptive folder. operation, they are 
proving attractive 
TH. GOLDSCHMIDT CORPORATION profit-makers. Packed 
Dept. P6, 15 William St., NEW YORK in cartons of ten, with 
Exclusive Distributors for U. S., Canada and Mexico display material. 
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cue 
12 VOLT 


ULTRA MODEL ?] 8% 


Note 
“Handy Charger 


Features 


No bulbs to break. No auxiliaries necessary. 
No acids to spill. No sticking contacts. 
No fast-wearing parts. No wood used— 


Beautifully finished Case — automatic in operation. 


Costs less than 1 cent per hour to run. Ask your dealer. 
Illustrated descriptive folder on request. Write us. 


INTERSTATE ELECTRIC CO. 
of St. Louis, Mo. 4015 Laclede Ave. 


Please refer to POPULAR RADIO when answering advertisements. 


| NOISELESS 
TESTED MICA 
CONDENSER 


MPO. BV 
ECHAS. FRESHMAN CO. Ine 
NE yy YORK CIPY 


ACCURATELY 
RATED CONDENSERS 


for CRITICAL CIRCUITS 


Through the accuracy and 3 of Fresh- 
man Noiseless Tested Mica hookups 
and circuits have been perfected which have com 
pletely revolutionized the art cf radio reception. 
The Freshman is a 

Tas Eban d eid th gn eal oe 
are tie only condensers that have this construction and there- 


fore the aly ones that avoid noises. due to variable pressure 
on the plates. 


100 Seventh py Avenues Ne New York 


922 


De Luxe Dials 


The artistic qualities of Na-ald D- 
Luxe dials distinguish thes: dials 
as truly beautif add to 
the appearance of any aet in which 
Nas id Dials ha nigh loss 
a-3 ve a 

finish. They are mou èd of 
genuine Bakelite and have pat- 
ented construction. Diais are 
matched and made in 2”, 37, and 
3%” sizes. 


Alden Manufacturing C 8 ompany 
t 
neei E te 1 Radia socket g No. 3003—44 


3 Inch 
35c, 3 for $1.00 


CGY uj HII wy 
0 g 


N 
1 


10 5 


SOLDER WITH INSULATION 

At Least 1,000 Miles More Distance 

he the usual reward if you can solder without impair- 

e buiding "A radio-frequeney amplifier 
should toad road: ur free booklet: di 
“HOW 1 TO SOLDER RADIO SETS” 
Write for it 
THE VALLEY FORCE CHEMICAL CO., Valley Forge, P 


HARTMAN ELECTRIC CO. 


MANSFIELD, OHIO. 
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MARION FOLDING 


The Static Dodger 
The Real Wavetrap 
Opens Instantly 
Absolutely Vertical 
Unusually Sensitive 


$7.00 


For Jobbers’ territory still open inquire of 


C. M. HUNT, 50 Church St., New York, N. Y. 


Mfrd. by MARION ELECTRICAL MFG. CO. 


24 CLIFF ST. JERSEY CITY, N. J. 


“Stand by One Moment, Please!” 


you lost that station because you didn't have 
enough room on your vernier attac thment. You 
would have got it with a "UNITY" because the 
whole UNITY Rheostat is one continuous vernier 


Efficient, compact, and guaran- 
teed to give satisfaction ALL 
RESISTANCES . $2.00 


UNITY 


Vernier Rheostat 


“Hear a Set that Uses One!” 


UNITY MFG. CO., 224 N. Halsted St., CHICAGO 


NEW YORK OFFICE: 50 Church Street 


S. HAMMER RADIO CO. 


303 Atkins Ave. Brooklyn, New York 


New Cockaday 
Distortionless Amplifier 
Complete Parts Exactly as Specified by Mr. Cockaday 

List Price List Price 
4 Na-ald Sockets .. . $4.00 1 Pr. Como Dup. P. P. $12.50 
2 Marco Jacks....... 2.00 I eee A : 
2 Amsco 20 chm Rheestats 250 | $ Bain 28827 


6 Dubilier .005 Cond. 
l Bradleyohm No. 25... 2.00 10 Eby Binding Posts 
1 Bradleyleak 


Panel 7x12 

List Price, $40, for ‘hake complete 50 

parts. OUR PRICE $28: 
The above parts may be bought separately. Write for our catalogue 


Orders over $5.00 Shipped Prepaid, Money Orders or C. O.D 


One-third must accompany all C. O. D. orders. Not insured 


unless Insurance charges included. 
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The SCIENTIFICALLY CORRECT 


RADIO RHEOSTAT 
for All Tubes: its 


. 


A 


| Take a Fan’s Word 
For FIL-KO-STAT 


It cuts out all noises experi- 
enced when a wire rheostat is 
used. I have heard KH] Los 
Angeles three times. Eugene 


Markley, Crellin, Md. 


Get This FREE Booklet 
Radio Handbook! 
Improved Radio 

Reception Through 

Scientific Tube Taning, w 


Tells you what brings in DX Stations 


you never heard before. How to 
make tubes last long. How to con- 
trol maximum regeneration yet pro- 
duce minimum re-radiation, etc. Pub- 


lished by 


DX INSTRUMENT CO. 
Dept. P. R. 6-24 
Harrisburg, Pa. 

Write 


for your 
FREE copy 


Today NI 


apy MADE av a rs 


MARRISHURNG. pa 


S Unconditionally Guaranteed 


Please refer to POPULAR RADIO when answering advertisements, 
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The Best in Radio Equipment 


—for Only 35 Cents in Stamps! 


Hundreds of reliable hook-ups and circuit diagrams— 


-~ 


practical hints and handy knacks—money-saving tips and 


pointers on how to make and improve your own sets. Take 


your pick of all this authoritative info 


ERHAPS you haven’t realized what a tremen- 
dous amount of information is available in the 


back issues of PoruLAR RADIO. 


number was published, May, 1922, literally hun- 
dreds of requests have come to us for these valuable 
back issues of PoroLAR RA bio which contain so j 
many practical hints and worth-while suggestions. 


There are still a few copies left of many of these 
back issues. While they last you can take your pick 


May, 1922 


— Harnessing waves to wire. i 
How to tune a Regenerating Receiver. 
—! bols that help in reading diagrams. 
—How to make soldered conncctions. 
—How Radio waves are sent and received. 


June, 1922 


—Wircleas that we can see. 

— Can we talk to the dead by Radio? 

- How electricity is gencrated. 

Tones that do and don't broadcast. 
How to make a efmple tube Receiving Set. 


July, 1922 


—Stcinmetz on ether waves. 

—How to learn the code. 

—How to make a two-circult Receiving Set. 
—How high frequency currents are gener- 


ated. 
—Pointers for preventing interference. 
—How to make al pier coll. 


August, 1922 


—How machines are controlled by Radio. 
low Radio circuits are coupled and tuned. 
— What call letters” mean. 

—How to make a variable condenser. 


September, 1922 


How to build the Armstrong Circuit 
Receiver. 

A resonance wave coil for reducing atatic. 

How to make a rotary plate condenser. 

The simplest receiving antenna. 


October, 1922 


now to make a apider-web tuner. 

—How to make your own grid condenser. 

— Don'ts for Radio fans. 

—How to use a Regenerative Bet as a 
transmitter. 

—How to restore worn-out crystals. 


November, 1922 


—Sir Oliver Lodge on ether waves. 

—How to add a Vacuum Tube to your 
ervatal set. 

—The most popular transmitting aerial. 

now to make a novel variocoupler. 


627 West 43d Street 


Since the first 


you. 


issue. 


December, 1922 (Out of stock.) 


january, 1923 (Out of stock.) 


(A Reprint of Mr. Cockaday’'s article de- 
acribing the DX Regenerative Receiver may 
be had for 25 cents. 


February, 1923 
March, 1923 


April, 1923 


(Out of stock.) 
(Out of stock.) 
(Out of stock.) 


in PopUuLAR Rapio’s handbook, 
Build Your Radio Receiver,” advertised 
pages 70 and 80.) 


June, 1923 


—How the microphone transmitter works. 
—How to build a good single tube receiver. 
—How to make a crystal detector stand 


July, 1923 


—The ratio in size between your antenna 
and your coll. 

—Useful facts about ear. 

—How to make a dry-ce 


hones. 
tube Regenerative 


Set. 
—How to keep up your storage battery. 


August, 1923 (Out of stock.) 


(A full description, however, of the Tuned 
adio Frequency Receiver will be found in 
POPULAR A 
Build Your Radio Recelver.“ 
on pages 70 and 80.) 


September, 1923 


—How to get a radio license. 
—How weak signals are regencrated 
—How to make a battery 

—How to bulld the Haynes D 


October, 1923 


—Practical hints for Coll Calculations. 

—How to make a Two-stage Audio-frequen- 
cy Ainplitier. 

en good rules for Broadcast Listeners. 

SAE to make a simple Honeycomb Re- 
celver. ' 


Ranio’s handboo “How to 


advertised 


rectifier. 
receiver, 


Dept. 68 


rmation on radio! 


of them at only 35 cents each, to cover cost and 
mailing. Here's your opportunity to complete your 
files of PoruLAR RADO and to add to your store 
of information on just the subjects which interest 


Glance over this partial list of contents of each 
Then tell us which ones you want, enclasing , 
stamps, check or money order to cover 
quirements. Our stock is getting very low, so don't 
delay taking advantage of this offer! 


your re- 


November, 1923 


7 Ow to b the New . 

uper-heterod Receiver (Part 1). +a 

—How to bulld a combination Short sad 
Long-wave ver. 

December, 1923 

How to Select nove Radio Parts. 

—The 100 Best k-Ups (Part 2). 

—How to D 


—How to Build the 


Read Ln ery (Part 1). 

Ho to Bulld an ce ent Crystal Reselrer. 

Super-heterodyne Re- 
eeiver Part 2). : = 


January, 1924 


February, 1924 
—How to add Push and Pull” ampitiration 
to the original 3 tube Cockaday 4 Cireun 


tuner. 
Ide original 4Circult Tuner as a Port- 
able Set with Loop. 


—The 100 Best Hook- (Part 4). 
char 8 dulld a tube Rede- Becetrer 


* 


(Out of stock.) 


March, 1924 


Hoffman Transformer Measurement Chart, 
—The 100 Best Hook-ups ( §). 
—How to Build an Amateur 

A 3-tube Reflex Receiver (Part 2). 


April, 1924 


Ao to Build a Simplifed Neutrodym 
Recel v 


er. 
—The 100 Best Hook-ups (Part 6). 
—How NOT to Tune the Single Circo 


Receiver. 
A Novel Substitute for B“ Batteries. 
May, 1924 


A Compact Radio Kit for a 
—How to Get the Maximum 
uency Amplification. 
Getting Btatic’s Autograph 
—100 Best Hook up (Part 6). 
A measurement Chart for Use in Des- 
1 a Rheostat. 
% cu audio treaue pii- 
—How ake an o-frequency Am 
fier that Dees Not Distort. 


tter. 


HRe. 
fre- 


POPULAR RADIO, Inc. 


New York City 


Please refer to POPULAR RADIO when answering advertisements. 
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[CollapsibleLoopAeria 


Folds U % 
As Easily As B® Assures Clear, Uninterrupted 
AFan © Reception 


The supreme aerial of them all. A highly selective, 
static-free aerial that collapses with the greatest ease. 
Elegantly made and a credit to the finest home. Is 
simple, allows no leakage, is not magnetic. No light- 


ning risk and no interference from the landlord. When 

folded, it fits into a suitcase. i 

Ideal for Vacation, Camp 
or Home 


Great for vacationists and tourists. No climbing trees or poles eae 
aerial. Just set up anywhere and listen in.“ Has a natural period of 1 
meters. Will respond to waves up to 


. 650 meters. On the end of each arm is 
Ny A „ 2 Bakelite insulator thru which the 
5 6 1. wire is always held at a tension, there- 
Si: Er dy making your set more selective and 
> ee assures better reception. Wire is 
BAHN De double insulated with green silk and — e 
Postpaid 


Dealers and Jobbers consists of 10 rate strands. The 


frame is finished ın mahogany and the 
We have an attractive p ition to make to 


tubing is of brass, exquisitely nickeled. 
ate and Jobbers who order in quantities. Order today. Price is $12.50 postpaid. Remember, you risk nothing. 
rite today. 


We guarantee satisfaction. Get yours now. 


RADIO ASSOCIATION OF AMERICA 


4513 Ravenswood Avenue Dept. 57 Chicago 


The long-life tube! 


Since their ince prion, redio vacuum 
tubes have bee knock or 
drop one 1 dhe coe of a 
new tube. But now there are 


MYERS 
TUBES 


HARD-TO-GET-PARTS-IN-STOCK 


for — 


Cockaday distortionless amplifier Bradle? 0 
ohm No. 32 
Amertran transformers 5 to 1 Ratio $ 
Como Push & Pull—1 pr. in kit..... pair 
Quinb Radio Frames—2 in kit...... each 
wire 30 inch lengthe—S in kit. each 


Kit consisting of above parts, 21.50 


CRAIG NEUTRODYNE 
Parts for Craig coupler and radio frequency 


88888 


transformer 3.25 
Cardwell .0005 mfd. 21-Plate Condensers... 5.00 
Caral .001 a 1 a pape eo oe 
well .00025 . 11-Plate Condensers. . : 
General Radio transformer 334 to i ratio 5.00 Practically 


Kit consisting of above parte, 20.50 


e CIRCUIT IMPROVED TUNER 
comple set genuine Cockaday coils .. each 5.50 


mplex griddensere—-2 in kit each 1.25 
22050 6 Lavite Resistanees—3 in kit, each 4.50 
Durham Variable grid leak ............... 75 
26-Plate Amsco vernier Condensers with dials 

i;; 8 each 4.50 


Kit consisting of above parts, 18.50 


THORDARSON PRODUCTS. 


All parts exactly as those used by designers 
ae the cciginal heck pe. ien 


Try as on ANY radio parte poate have been 


anable to secure. ail orders 
will be shipped promptly 


Morison Electrical Supply Company 
15 East 40th Street New York City 


Unbreakable 


Gs sise) —so protected by their unique dein 
that th 
the floor without injury. By have been dEoppod 


But their sturdiness is only one feature. They are the most 
perfect detectors and amplifiers obia nable Smaller 
capacity and no bunched Leads mean less 
interference more clarity and greater 
amplification. Actual tests, all over the 
world, have proved their supremacy. 

Two types Dry Battery and Universal (for 


ee battery). At your dealer's —otherwise 
send price, and bo ee apea postpaid. Write for 


piata with dirs 
e FB; My My iA Ene Ltd. 
sockets or extra Vacuum 


240 Craig St. W., ae 


Please refer to POPULAR RADIO when answering advertisements. 
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Build It Right! 


Blueprints,accurate and so simplified that knowledge of radio sym- 
bols is unnecessary. Your choice of two receivers and an amplifier. 


IN constructing any radio apparatus you will find PoPULAR RADIO 
BLUEPRINTS time saving, money saving and labor saving three 
outstanding features that will appeal to you. 


9 set consists of three prints; (A) 
Panel Pattern; (B) Instrument Lay- 
out; (C) Wiring Diagram. 

. Panel Pattern. 


This blueprint is the exact size of the ac- 
tual set. So accurate that you need merel 
lay it on your panel and drill as dicated. 
You can readily appreciate the convenience 
of this Blueprint. No scaling to do, no 
danger of ruining the panel through faulty 
calculation. 


Instrument Layout. 


Again you have an actual size print of each 
instrument and binding post and its exact 
location both on the panel and within the 
cabinet. Even the cabinet: structure is 
clearly shown. 
Wiring Diagram. 

The unusual feature of this Blueprint is 
that it is a full size picture diagram of 
the finished set. Each instrument or other 
part appears exact size and the wires are 
so clearly traced from one contact to 
another that you can connect all terminals 
accurately without even knowing how to 
read a hook-up diagram. . 


Blueprints Ready. 


At the present time three sets of Blueprints 
are available and have been priced at the 
very low figure of $1.10 per set, postpaid. 
Each set consists of three Blueprints and 
we cannot break a set to supply single prints. 


“Improved” Cockaday 4-Circuit Tuner 
was described in the January, 1924, issue 
of Poputar Rapio. It is a simplified 
regenerative set that can be built with 
about $95.00 worth of parts. It provides 
for automatic tuning, practically unlim- 
ited distance range, maximum volume of 
sound, excellent reproduction and no inter- 
ference. 

Set of three constructjonal Blueprints $1.10. 


The Non-Regenerative (Simplifed Neutro- 
dyne) Tuned-Radio-Frequency Receiver, 
described in the April, 1924, issue of Pop- 
ULAR Rapio, can be built with parts cost- 
ing about $70.00. This circuit has re- 
markable sensitivity and is notable for 
Its ease of control, distance range and 
clarity of reception. 


Set of three constructional Blueprints, $1.10. 


In the May, 1924, issue of PoPUI AR RADIO, 
is a complete descripcion of an Audio- 
Frequency Amplifier. This is a newly 
developed type of amplifier that is entirely 
unmarred by distortion. The parts will 
cost about $45.00. 


Set of three constructional Blueprints, $1.10. 


For convenience use the coupon below in. 
ordering sets of Blueprints. lf you desire 
any of the descriptive articles mentioned 
above, refer to page 76 in the advertising 
section of this issue. 


PorulLAR Rapio, Inc. 


627 West 43rd Street 


POPULAR RADIO, Inc., Dept. 64 
627 West 43rd St., New York City 


Enclosed is my remittance of... for which kindly send me Blueprint Set (8) consisting 
of Panel Pattern, Instrument Layout and Wiring Diagram as checked below: 


| O Improved” Cockaday 4-Circuit Tuner. 


O Non-Regenerative Tuned-Radio Frequency Receiver. 


O Audio-Frequency Amplifier. 


Dept. 64 


Ce 33jͤ jj „%% „„ „„ „„ „ „„ „ „ „„ 


‚ ——O— ãũm ease sosrsorolol’ 


New Vork City 


Any one set of 
three Blueprints 
for $1.10; any two 
sets for $2.20; all 
three sets for 


$3.30 


JT l NOTE: 


terms 


Please refer lo POPULAR Rapro when answering advertisements. 


I 


N 


The Best in Radio Equipment 79 


800 Miles 


on Crystal Sets with 
ROLLO CRYSTALS 


Get results you never dreamed of 
by putting the famous ROLL-O 
Long-Distance Crystal on vonr set. 
Complete satisfaction guaranteed 
with any type of crystal set. Sta- 
tions 800 miles distant received 
regularly. and even longer distances 
are common. H. J. Hallam, 5 Koe- 
nig Ave., Cincinnati, got 11 stations 
the same night. P. H. Reynolds, 
6253 Norwood Park Ave., Chicago. 
Says he uses a horn and can hear 
plainly ten feet away. W. E. Tek- 
lenberg. Union Central Bidg., Oin- 
cinnati. says ROLL-O Crystals beat 
anything on the market He got 
Springfield. Mass., Hastings, Neb., 
Schenectady, and Pittsburgh the 
first night he tried ROLL-O Crys- 
tals. Other enthusiastic users have 
sent us unsolicited reports of the 
unequaled pleasure these crystals 
have given them. Hundreds have 
thrown away cheap, inferior crys- 
tals to use the ROLL-O exclusively. 


SPECIAL INTRODUCTORY 
OFFER — ACT NOW 


Two ROLL-O-Long-Distance Crys- 
tals. two special catwhiskers worth 
25c our special instructions and 
hookups worth 50c—all for only $1. 
Crystals alone 50c each. Money 
back without question if not satis- 
factory. Send check or money order 
to: 


MeROLLO RADIO CORPORATION 
DESK EI CINCINNATI,OHIO 


ADIO TUBE 
EXCHANGE 


We Repair All Standard 
Makes of Tubes, Including 


3355 11 or 12 $ 50 


C 

U.V. 201A or C. 301A 
D. V. 1 or D. V. 2 

y V 20 


All tubes guaranteed to do the work 


RADIO TUBE EXCHANGE 


200 BROADWAY, NEW YORK CITY, N. Y. 


A Mel Orders Given Prompt Attention 
Orders Sent Parcel Pest E. O. D. 


SS 2 In the August Popular Radio, 


aS A- , we will announce the new 

SS See, A-C Dayton XL-5 Receiver, 

Z == licensed, approved and guar- 
ZZ DAYTON D 


N 


S poration of N. Y. 


Circular describing this wonderful set 
m on request 


THE A-C ELECTRICAL MFG. CO. 


Dayton, Ohio 


Makers of Electrical Devices for over 20 Years 


2 D anteed by the Polydyne Cor- 


Biggest dollars 
worth in 


RADIO 


Technically edited sy 
F. H. DOANE 


E greatest book on 
Radio ever written. 
Price only $1. Filled 
with sound, practical, 
tested information for 
every radio fan, from 
beginner to hard-boiled 
owl. Written, compiled 
and edited by radio ex- 
perts of national reputation. 


You may dip into this I. C. S. Radio Handbook 
at random, or hunt up special information you 
want, or read it right through. Starts with 
simple explanations of Radio phenomena and 
leads ou along gently until you can under- 
stand the most technical diagram. Hundreds 
of suggestions for getting more pleasure out of 
Radio. Will save you from wasting money on 
things that won’t work. 


New—Aauthoritative—Complete 


514 PAGES 
150 ILLUSTRATIONS 


Every page tells you something useful. And 


there are 514 pages! More than 150 illustrations 
and diagrams! Note this partial list of contents: 


Different types of recriving and sending hook- 
ups, electrical terms, condensers, oscillating ye 
uits, coupled circuits, induction coils, , 

antenna systems, electric batteries, gen- / 
erators and motors, protective devices, „ 
pal Ata detectors, arc generators, trans- / 
mitters, filters, wavemeters, radio 
experiments, International and Morse 
codes, commercial receiving sets, ¢ 
tables and data, etc. Fá 
e international 
e ence 
Send $1 to-day and get this d A 
SIC. page J. C. Ss. Radio Pá Bex 8252-C 
Handbeok before you re Scranton, Penna. 
spend another cent on 1 enclose One Dollar. 
parts. Money back 5 Please send me post- 


7 id—the 514-page I. C. 8. 
# not satisfied. P Roo it is 
l sade’ 1 ma retire 
e 
MAIL THE / this book within five days and 
COUPON of. you will refund my money. 
TO-DAY e ; 
RN m ĩͤ A 
M.. 8 à 


Åm an w e e am aw ao o am o —2— — am am um am am am 


Money back if 


not satisfied 


Please refer to POPULAR RADIO when answering advertisements. 
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This Big Book FREE— 
Final Opportunity! 


Copies will be given away to ail 
who request them before present 
limited supply is exhausted. 


OPULAR RADIO’S HANDBOOK is too valuable to 

give away. Its tremendous popularity has convinced us 

of this. So as soon as the Second Edition is gone no 
more will be offered on the present terms. 


A beginner with no previous technical training or knowledge 
will find thts book invaluable. Clear, concise diagrams and 
instructions, easily understood, accompany every set described. 
And there is a wide selection from which to choose. 

How to Build Your Radio Receiver” gives complete speci- 
fications for the construction of seven separate and distinct 
receiving sets—covering the most remarkable range and varie- 
ty of circuits, from the most modern simple crystal set to the 
famous Super-heterodyne. 


PAGES 


Size TA xl TA 


inches 


10 


Edited by 


Kendall Banning and 


L. M. Cockaday 


—How to build a Crystal Set. 

—How to build the Haynes Single Tube 
Receiver. 

—How to build a Two-Stage Audio- 
Frequency Amplifier. 

—How to build the Original Cockaday 
4-Circuit Tuner. 


—How to build a 5-Tube Tuned Radio- 
Frequency Receiver. 


—How to build the 5-Tube Improved“ 
Cockaday 4Circuit Tuner. 


—How to build the Regenerative Super- 
heterodyne Receiver. 


—How to add Push and Pull“ Ampli- 
fication to the Original Cockaday 4- 
Circuit Tuner. 


—How to read a Diagram. 


—How to put up an Outdoor Receiving 
Antenna. 

—List of U. S. Broadcasting Stations of 
50-watt Power and up. 


—Ten good Rules for Broadcast Lis- 
teners. 


—Practical Pointers for Getting Best 
Results. 


All working details are given—the list of parts required and 
their approximate cost; complete hook-ups and circuit dia- 
grams and kow to read them, illustrations making all points 
clear, and simple instructions on how to assemble, mount, 


. wire and operate each set. 


Ready Reference Guide 


In this new book edited by Mr. Banning and Mr. Cockaday, 
you will also find scores of valuable suggestions about aerials, 
how to select your parts, how to install your set, tips on tuning 
and how to learn the code. 

In all, a book you will not want to be without—one that will 
be worth many dollars to you. Yet, if you act at once, it will 
cost you not a penny. We will send you a copy of this valu- 
able handbook absolutely free with a year’s subscription to 
PopULIAR RADIO. 

The demand for the first edition encouraged us to print a 
much larger second edition. But it is evident that we were 
too conservative. Soor the second edition wil! be exhausted 
and when it is gone we positively cannot fill any more orders 
for a free copy with your annual subscription. 

So if you would avoid disappointment, fill out the Coupon 
printed on the opposite page for your convenience and mail 
it at once. It will bring by return post this big 100 page cloth 
bound volume of practical information that you require. 
Our unconditional money back guarantee protects you fully, 
so act quickly. 


ee FR SS SSS PSS SS CRO, 


Please refer to POPULAR RADIO when answering advertisements. 
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HE universal verdict acclaims How to Build Your Radio Receiver” 


as the outstanding radio contribution of the year. 


The purpose of 


the editors was to provide a dependable working guide for the construc- 
tion and operation of receiving sets that would enable beginner or expert 
alike to build a set that would exceed expectations in the final results. 
Their choice included seven representative circuits that in laboratory tests 
had proved most nearly ideal from the viewpoint of selectivity, tone, 
volume, distance, simplicity of construction, ease in tuning, reliability 


and general all-around satisfaction. 


That the editors have achieved 


their aim is evident from the large number of letters received by us daily. 


* will find sets employing both crystal and vacuum tube 
detection, with regenerative amplification, audio-fre- 
quency amplification, push and pull”? power amplification, 
radio-frequency, compensated radio-frequency and interme- 
dtate wave radio-frequency amplification. 

‘You have your choice of crystal, one-tube, three-tube, five- 
tube, six-tube or eight-tube sets—as broad a selection as could 
be desired, all clearly illustrated, diagrammed and described 
in the simplest possible terms. 

And best of all, if you act quickly, this remarkable hand- 
book will come to you FREE with your year’s subscription to 
PopULAR Rapio at the mere price of the magazine alone 
only $3.00. 


Money Back Guarantee 


If you are not more than satisfied with this great bargain, 
simply notify us within 10 days and your money will be re- 
funded without question. Just fill out the handy coupon be- 
low. A FREE copy of How to Build Your Radio Receiver“ 
will be sent you, postage prepaid, at once. Your yearly sub- 
scription to POPULAR RaDio will also be entered at once. 


POPULAR RADIO, Inc. 


627 West 43d Street:: New York City 
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PoputaR RADIO. Dept. 65, 
627 West 43d Street, New York Ci 


Mail this Coupon Today for a Free Copy 


t Ld 
Please send me, postage prepaid, a FREE copy of PopLuaR Rabio's new handbook. How to Build 
Your Radio Receiver, edited by Kendall Banning and L. M. Cockaday. I enclose $3 for a year's 
subscription to POPULAR RADIO which entitles me to this big cloth-bound book (size 734 x 11 
inches) absolutely free of charge. If not fully satisfied I will return the book within 10 days and 
you will cancel my subscription, refunding my $3 without question. 


TT ·³ſſͥ A 8 


(No extra for Canada. Foreign countries 50 cents postage extra). 


What Read ers Say 


How to Build Your Radio Receiver,’ is 
one of the most complete books of its kind I 
have ever seen. I wish that all the books 
that come to my notice were as worthy of 
commendation as this one.“ 

Ronknr S. Woop, Radio Editor 
New York Evening World. 


Mr. Banning and Mr. Cockaday have 
compiled a book which deserves to rank high 
in the estimation of amateur set builders. 
The typography is excellent, the diagrams 
clear and easily read, and the whole manner 
of presentation far superior to anything that 
has thus far been attempted by a radio pub- 
er. : 
WALDEMAR KAEMPPFERT, 
Formerly Editor of Scientific American and 
**Popular cience onthly.” 


“Any radio bookshelf has a decided pae 
for your new contribution of HOW arti in 
book form.” 
PauL McGinnis, Radio Editor, 
New York Evening Journal. 


To say I am surprised and delighted puts 
it too mildly. I knew that any k that 
PopuLar RADIO put out would be good; but 
I had no idea that I would receive such a bi 
and truly valuable book as ‘How to Buil 
Your Radio Receiver.“ A whole year of 
Popucar Rapio, with this wonderful book 
free, is the biggest $3 value I've ever had.“ 
Customer No. 7347. 


In one evening I built a set following’ the 
easy instructions in your book, my 
friende are all jealous of me now.” 

Customgr No. 4260. 


Please mark here 
Indicate by a circle whether 
your subacription js new (N), 
renewal (R), or an extension 


we eon present subscription 


8 N R E 


— . — OD am ami 


Please refer to POPULAR RaDIO when answering advertisements. 
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OLESALE RADIO - 
DSSERVICE COMPANY uch St. Mc. 


Complete parts for We Sell Retail at Wholesale Prices! 


ee re errer > 
e ' es ee ee 


TUBE NEUTRODYNE SET 
1 put name: 5 Suin 1 2Meg. Leak i 
8 Š 1 ~ chim Bostone Rheo @ A 5 e eee i 
at’ te Sockets s 
leflerse Spaghetti, Wire, Blueprint and ; 
2 Filniient Control desks 1 S Drilled Panel naor Booklet. ° | 


miles away. You will enjoy a revelation of selectivity, volume. distance and clarity. With 
the dial readings of a station recorded, it can always be tuned in again te the same settings, 
maintaining at the same time loud-speaking intensity and clarity of naturel reproductien. 
included in the set is drilied panel, ready for mounting and wiring. A FADA book FREE. 


When this set is hooked up you will be entertained by broadeasting stations thousands of $39 50 


COCKADAY AUER MIE NEW 
` COCKADAY 
Too miles Vea an bulla a an ba (Pacer thot nied by Coven Distortionless Amplifier 


Pee ee eee ey 
we ee ̃ ma m 


| Cecokaday improved List I rice 1 Dubillier Cond. . 00025 40 Complete parts exactly as specified 

Bakelite Coll. $5.60 1 Durham Var. Leak...... . 78 by Mr. Cockaday. List Price 
2 soo 26 Piste 3 Lavite Reelstanees, 4 Na-Ald Sockets............. $4.00 

Var. Condensers....... at 4.60 0% ea ew distin erase at 1.28 2 Marco Jacks. .............. 2.00 
2 AmplexGridensers at 1.26 1 Amsoo 400 ehm 2 20 Ohm Rhecetats... 2.60 
1 Bradloylosk............. 1.86 Petentiometer.......... 1.60 1 Bradieyohm, Ne. 25 ........ 2.09 
6 Melee kete......... at .76 1 7x24 drilled Panel. 1.60 1 Bradieylosk................. 1.86 
1 Amsco 6 ohm Rhee...... 1.00 4 3x2 4 Sub-Panel........ -10 1 pe. Como Dup., P. P........ 12.60 
3 20 chm Rheoe.... 1.25 1 1x12 Panel.............. .20 1 n.6tol............ 
1 Pacent Single Jack...... 60 1 7x24 Baseboard.......... 6 Dubilior .606 ee. 2 
A Pacent Obie. eens: ae eno Blueprints, W Wire, eto., 10 Eby Binding Posts......... 

n Trans. ..... 8 each order. l § 1 Panel, II J22 . 2.25 
1 Como Push-Pull Input.. 6.25 with i 
H Como Push-Pull Output 6.25 
TEETER at 


Switch 
11 Switoh rana. „ 
s Switeh Stope 


WOK NOOF AKOS. Ye 


$53.5 


1 „ you with our low prices. 
the postman. tisfied. PFoetage paid on 


Send Money Order, 
all orders over $5.00. 


9... 


Radio Wherever You Go| 


5 — Outing — Touring 


sar go with Radio. Camp, fish pant. | tour with Radio. Make your vacation 
comple ete. Liven up the rang days and! long, dull evenings. Take the new, wonderful 
Oza Portable, Long-Distance Receiver with you. Get the sports returns—the e con- 
Sate the special features of hundreds of broadcasting stations. An beat of all, you'll 
have it for, Home use.) when you return. Ozarka is built for lo 8 miles is not 
unusual. Simple to operate. -Convenient and light toc 1 is Myer complete. 
Case is 1021078 ade Completely equlp with aerial, "A" and es, three 

No. 199 tu and one set of head phones. ady for instant use. Price com 885 ready s 1 
to llaten in .00. Extra phones $5.50. Big demand. Order at once. Send $10.00, ~~ <i 
pay balance on delivery. tion guaranteed. P r 


Local Representatives Wanted 


Ozarka Radilo offers the greatest opportunity to make money. Big 
market—easy sales. Over 1 O Oraka Agencies. now dotng wonde 
business. Some territory now NN You're Interested, so write today for 
the “Qzarka Pian,” but don’t fail to give name of your county. 


OZARKA., Iac., 67 N. Peoria Street, CHICAGO “ 


“SPIKE” 


The Stations You Receive in a 


Kasper Radio Record Book 


Then you will know where to set the Dials, Switches and Rheostats 
to bring them back. This book is endorsed by thousands of professional 
Radio Fans in all parts of the country, because it covers everything on 
the panel. (Copyrighted.) Can be used with any set. Contains up-to- 

ERS date list of 1,100 Broadcasting Stations, Time of Principal Cities and in- 
structions How to Record Stations. 24 pages, Valuable information. No set ah ae without one. 50c a copy. 
Postpaid. For your convenience enclose a one dollar bill for two ee otherwise send Money Order for one or 
more. No checks or stamps. We also furnish Kasper’s “APPLAUSE CARDS” printed on stamped postal cards. 


25 mailed anywhere upon receipt of 50c. 


KASPER BROTHERS COMPANY, 317 Lorain Street Bank Building, Cleveland, Obie, U. S. A. 


Please refer to POPULAR RADIO when answering advertisements. 


The Best in Radio Equipment 83 


Some Important 
Features of 
SUPERTRAN 
Audio Frequency 
Transformers 
Operate successful. y 
with any amplifying 

tube 


Preserves natural tone 
of broadcasting. 


Gives greater distance. 


N better sets you will find Supertran on your set means 
Supertran Transformers. greater amplification, clearer 
They are specified by the reception and volume that 
larger manufacturers because will make the programmes 
their mechanical superiority more enjoyable than ever! Use 
increases the efficiency of the this audio. Its price is low 
set—no matter what the and its gratifying results are 


circuit. lasting. 
Eastern Dist. West & Southwest Dist. 
WETMORE-SAVAGE CO. BECKLY-RALSTON CO. 
B44 7 — - Boston, Mass. Chicago, Ill. 
` a On * 2 Manufaciured By 
=—— FORD MICA CO., NC. 33 E. 8th St. N. Y. C. 


SICKLES 
DIAMOND 


WEAVE 


INDUCTANCE 
COILS 


VARIOMETER and 
VARIOCOUPLER 


Variometer - - $4.50 
Variocoupler - - $4.50 
Patented Aug. Z1, 1923 


THE F. W. SICKLES CO. 


Successors to 
RADIO MANUFACTURING CO. 
Dept. B. 337 WORTHINGTON ST., SPRINGFIELD, MASS. 


ONEIL 


DIPHONE 


— 


8 EARS ahead of the 
Boe average loud speaker. 
The acoustic discoveries 
of phonograph experience 
added to those of radio. 
All of the music and speech 
re-vivified by the lam- 
inated voice core.” Ad- 


justable from the exterior. 


WE REPAIR 
The Following 


RADIO TUBE 


Your money refunded, un- 


= 1 Beautiful Rubber , 
I Black or Antique less the Audiphone satis- 


Bronze Finish fies you. Nothing could 
5 re — . . -$3.00 $ be fairer. At your dealer's 
30 or direct, if you mention 

14 Inch Horn his name. 


$5 additional Wiis i 
Illustrated Booklet 


ONeil Mfg. CO. 


714 PALISADE AVENUE 
West New York New Jersey 


Moorhead... aes $ 3.00 
6v.Plain Detector 2.75 
6v. Plain Amplifier 3.00 
Mail orders solicited and 
promptly attended to. 
Dealers and Agents Write for Special Discount. 
H. & H. RADIO COMPANY 
Clinton Hill Sta. P. O. Box 22-E. Newark, N. J. 


Please refer to POPULAR RADIO when answering advertisements. 
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The Best in Radio Equipment 


[for the heSuper-heterodyne 


Bra FILAMENT radleystat 


For all cubes. Provides a step- 
less, noiseless range of control 
that simplifies tuning and oscil- 
lator control. Holds the record 
for long range tuning. 


THE m ORID alge 


or without grid condenser rated 
at 0.00025 m-i. 


Br 


THE PERPECT RESISTOR 
Made in three ranges: — 10,000 
to 100,000 ohms; 25.000 to 
250,000 ohme; 50,000 to 
§00,000 ohms. Ideal for use as 
fixed or adjustable resistors. 


THe aa POTENTIOMETER 


Made in 200-ohm and 400-ohm 
ratings for all circuits. Gives a 
smooth, stepless range of poten- 
tial control, so essential for 
super heterodyne circuibs. 


Brac leyswi SWITCH 


A compact, enclosed battery 
switch which requires only one 
hole in panel to mount it. 
Nickel-plated and well built. 
Should be installed in every 
set to protect tubes against ac- 
cidental burning. Saves time, 
tubes, and barteries. 


To remarkable radio receiver, when properly constructed, 

T a marvelous hook-up for selective tuning and long range. 

It is gaining in popularity, everywhere, and is destined, 
no doubt, to become one of the leading types of receivers 
among discriminating radio enthusiasts. 
The surest way to build a successful super-heterodyne receiver 
is to use only the finest parts. Among the important items are 
the adjustable grid leaks, potentiometers, special resistors, fila- 
ment rheostats, and battery switches. In fact, there are no parts 
more important than the grid leaks and condensers. 


For these parts, standardize on Allen-Bradley radio products 
listed on this page. They represent the experience of rheostat de- 
signers with more than twenty years of training in this impor- 
tant field. Attempts have been made, from time to time, to 
imitate ‘Allen-Bradley radio products, but without avail. They 
stand supreme in their field, and with a record of successful 
performance that places them in the front rank of Meee 
radio products. 


Mail this Coupon fer Radio Bulletins 
If you will drop this coupon in the mail, with your 
name and address, we will send you a complete set 
of folders describing Allen-Bradley radio products 
in detail. Be sure to get this information before you 
lay out your super-heterodyne receiver. L 


— Co. 


Electric. Controlling Apparatus S 


7 


276 L Please send me, by return 

Greenfield Su , mil, e complete est of your 

ve: Wis. S radio folders on Allen-Beadiey 
= S radio products. RUSH. 


Manufacturers of graphite disc . Nawe 66655 2 26 


rheostats for over 20 years 


S Adds cccccccccccns oseese 


Please refer to POPULAR RADIO when answering advertisements. 
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CROSLEY TRIRDYN 
$65.00 


Approved by Over 200 Experts 


New Crosley Engineering Achievement 


efficiency—the greatest selectivity 

with the minimum effort—positive 
calibration to any wave length between 
200 and 600 meters. 

It was only after a year of constant 
experimenting, that our engineering de- 
partment perfected this exceptional re- 
ceiver. Thorough tests proved to us that 
it would out-perform any receiver ever 
before produced. We shipped out 200 of 
these sets to experts in every part of the 
United States. Their criticisms are one 
and the same “ tried out your new Trirdyn 
Receiver Saturday might and logged 13 
stations, among them Cuba, New York 
and Omaha, between 9 and 10 o'clock. 
The set was very selective. During the 
time this test was on, local station KSD was 
operating and we went through them with- 
out any difficulty or interference whatever.“ 

This new Crosley triumph is called the 


A THREE tube set with five tube 


Trirdyn because of its original combination 
of the three ‘‘R’s’’—Radio frequency ampli- 
fication, Regeneration and Reflex. The 
first tube incorporates non-oscillating, non- 
radiating tuned radio frequency amplifica- 
tion; the second tube, a regenerative detec- 
tor reflexed back on the first tube for one 
stage of audio frequency amplification. 
Then it has a third tube which acts as a 
straight audio frequency amplifier. It 
uses the ultra selective aperiodic antenna 
circuit and external selector coil, which 
adds to its wonderful selectivity. 

The Crosley Trirdyn in range, volume 
and selectivity is the equal of any five 
tube receiver on the market. Any type 
of tubes can be used and either indoor or 
outdoor antenna. 

The opinions of many experts have con- 
vinced us that the Trirdyn is the best 
receiver ever offered the public regardless 
of price. 


Practically every radio dealer can furnish you Crosley Radio Sets 


Licensed under 
Armstrong U. S. Patent 
No. 1,113,149 


CROSLEY. 


Better -Cost Less 
Radio Products 


See this new wonder 
at your dealers with- 
out delay. 


THE CROSLEY RADIO CORPORATION 


POWEL CROSLEY, Jr., President 


Formerly the Precision Equipment Company and Crosley Manufacturing Company 


616 Alfred Street 


Cincinnati, Ohio 


AAAA OAOA ADANADAN LNAI 
— — S —— . lg! 


PRESS OF WILLIAM GREEN, NEW YORK 


Radiola Super-Heterodyne 


There are many Radiolas at many prices. 
Send for the free booklet that 
describes them all. 


| 


It needs NO ANTENNA— 
no ground—noconnections of 
any kind. Has a handle to lift 
it by. Tunes in with just two 
knobs that you turn to marked 
spots on the dials. Tunes out 
powerful near stations to get 
the far ones. A wonderful new 
achievement in the perfection 
of its tone - its sensitivity — 
and its supreme selectivity! 

Complete with six Radiotrons 
UV-199 and Radiola Loud- 


speaker; everything 
except batteries . . $286 


External, rotating loop, easily as- 
sembled, larger than self contained 
loop in Radiola Super-Heterodyne, 
for extreme reception range. 


Loop Ai $12.00 


* * * 


RADIO CORPORATION OF AMERICA 


Dept. 46 (Ad dress office nearest you.) 


Gentlemen: Please send me vour 
Iree Ra lio Bi klet 


AyD | cae 
Cheer with the 
‘When the Delegates March In/ 


Ra 


Galleries 


No “influence” needed this year for a galiery seat 
at the big political conventions! Get it all with 
a Radiola Super-Heterodyne. 


When the delegates march in—their banners 
streaming; when the bands play and the galleries 
cheer—be there with the “Super-Het.” Hear the 
pros and cons as they fight their way to a “plat- 
form” for you. Hear the speeches for the “favor- 
ite sons.” The sudden stillness when the voice 
of a great speaker rings out. The stamp and 
whistle and shrill of competitive cheering. Hear 
the actual nomination of a president. 


It used to be all for the delegates’ wives and the 
big” folks of politics. Now it’s for everybod 
Listen in. Get it all! With the newest Radi 


Radio Corporation of Ame 


Sales Offices 
233 Broadway 
New York 
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